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Here is the essence of grassland farming—its 
gtasses and legumes, its methods, and the vital 
place it holds in American agriculture—in a new 
full-color 16mm. sound movie. Interesting and 
informative to all groups, from school classes to 
farmer meetings, it is rich with colorful harvest 
scenes. The film portrays, too, the part played 
by the modern combine in making grassland cul- 
ture successful. ‘Harvesting Seeds of Plenty” is 
a strictly educational movie. A 2 by 3-foot full- 
color poster, “Money Crops . . . New and 
Old,” is designed as a companion piece to the 
film. You are welcome to make full use of these 
and other Case teaching aids—movies, booklets, 


slide films, posters, study outlines, reprints. 
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Teaching Aids 
Now Offered 


BE SURE YOU HAVE 
THIS NEW CATALOG 


As contributions to a more pros- 
perous agriculture, the J. I. Case 
Company has prepared an ever-in- 
creasing selection of educational 
materials. Movies are loaned and 
printed matter is supplied without 
charge to such qualified agricultural 
leaders as instructors and County 
Agents, and to farm and civic clubs. 
Order those you need through your 
nearest Case dealer or branch house. 
J. I. Case Co., Racine, Wis. 
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Modern harvester utilizes Ewart Detachable Link-Belt for both power trans- 
mission and elevating. And for the high-speed, heavy-duty cylinder drive, 
this famous manufacturer selected Link-Belt Precision Steel Roller Chain. 


LINK-BELT offers the RIGHT chain for every 
job...engineered to meet your requirements 


Typical chains from Link-Belt offers no single “cure-all” chain to handle every job. 
the complete Link-Belt line From the most complete line of agricultural chains and sprockets 
in the world—we can recommend the exact type to fit your par- 


ticular design requirements. So, whatever your chain problems, 
conveying or power transmission, Link-Belt engineers will work 
with your design engineers to help solve them. 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 


Steel Link-Belt for moder- Class 400 Pintle chain, in i . . > eve 

ate-strength power trans- malleable or Promal, can Atlanta, Dallas 1, Houston 1, Minneapolis 5, San Francisco 24, Los 

mission and conveying. be furnished with various Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). Offices, 
attachments. 


Factory Branch Stores and Distributors in principal cities. 12,321 


LI 


Double-Pitch Precision Link-Belt Precision Steel 
Steel Roller chain for low- Roller Chain, standard 
speed drives and convey- pitch, for high-speed drives. 
ors. 
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SPHERICAL ROLLER 


= / TORRINGTON 
E NEEDLE 
Fe LTA 


The low coefficients of starting and running fric- 
tion of Torrington Needle Bearings assure smooth 
performance in either rotating or oscillating 
applications. 


A full complement of small diameter rollers 
provide high load capacity. And since Needle 
Bearings hold a large reserve of lubricant, little 
service attention is required to insure long, de- 
pendable performance. 


Our engineers have helped incorporate the 
efficient anti-friction performance of Torrington 
Needle Bearings into a wide variety of products. 
Why not ask them to help with your application? 


THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 
District Offices and Distributors in Principal Cities of 
United States and Canada 


TAPERED ROLLER + STRAIGHT ROLLER + BALL + NEEDLE ROLLERS 
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CHRYSLER-BUILT 
INDUSTRIAL ENGINES 
ARE THE SOURCE OF 
POWER FOR: 


Ditching Machines 
Cranes 
Truck Mixers 
Shovels 
Loaders 
Yarders 
Concrete Mixers 
Road Pavers 
Crane Carriers 
Scoop Tractors 
Air Compressors 
Hoists 
Derricks 
Pumps 
Generators 
Conveyors 
Tackle Blocks 
Winches 
Tractors 
Combines 
Gang Mowers 
Spreaders 
Irrigation Equipment 
Chrysler Industrial 15 — rr oa trae Ae . Orchard Sprayers 
one of eight basic models. i 54 joa RAD Hay Choppers 
ips a Pumps 
Feed Mills 
Sprinklers 
Locomotives 
Motor Coaches 
Drilling Equipment 
Air Conditioning 
Equipment 
Pulp Machines 
Fire Pumps 
Street Flushers 
Snow Plows 
Oil Well Pumps 
and Drillers 
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Original equipment manufacturers the nation over 

install Chrysler Industrial Engines in their equipment 

because Chrysler-built means better performance... 

rugged dependability ...trouble-free operation... 

longer operating life, service everywhere. 

Continuous Chrysler research in higher alloy steels 

and famed Chrysler engineering have produced an ‘aes 
industrial engine capable of sustained high speeds HORSEPOWER 
with less wear. . . an engine that costs less to operate, : 

less to maintain. 


A letter of inquiry will bring you a qualified Chrysler 
engineer. Address: Industrial Engine Division, Chrysler 
Corporation, Detroit 31, Michigan. 
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When you select and specify from the complete 
Chain Belt Company line of chains, you are not 
limited by the limitations of an incomplete line! You 
can select the chain that will best fit your equipment 
from the view of service, cost and efficiency. 


If, for example, cost and operating factors require 
a steel detachable chain, or a cast detachable chain, 
or a standard roller chain, or a double-pitch roller 
chain, or a cast pintle chain or what have you, 
you'll find exactly the chain you want. 

And, by specifying Chain Belt, you simplify your 
selection problems. One manufacturer assumes all 
responsibility for all chains. One order can cover all 
requirements. You simplify ordering and inventory. 


You're not limited on quality. Chain Belt Com- 
pany has 60 years’ experience in the design, manu- 
facture and application of quality chains. Rex Field 
Sales Engineers have the application experience 
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that can benefit you in your chain selections ...can 
help you select and apply the chain that will deliver 
more per chain dollar. They are not handicapped or 
prejudiced by the restrictions of an incomplete line. 


Why not have your Rex Field Sales Engineer 


assist you in reviewing your chain selection and 
application problems with an eye to lower costs... 
improved efficiency? Call or write your nearest Dis- 
trict Sales Office or mail the coupon. 
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PANY 


51-110 


Chain Belt Company 

1680 W. Bruce St. 

Milwaukee 4, Wis. 

Gentlemen: 

Please send me information on your complete chain line for 
agricultural machinery. 
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Wi e’selection — aval able in 
™.dinp- or pressed-on typ | Bqu- 
plings, in straight or angle \style 

- or 2-wire braid hose, »siz 
from) '/2 -inch ID through 2-inch ID: 
Ideql for high, medium, or low pres- 
surese ice and suction ret n tines. 


y, 


Rs, 


Easy to assemble -—-No big 

“Ss pipe wrench needed — just use a 
small, convenient, automotive-type 
wrench. This gives you greater. 
clearance — there is no straining, 
less! effort. Also eliminates /use of 
pipe-thread mene 


boli aetit-flanee champ 
“gid te conn rut Anthor 
pressed-on coupling hese 
Guembly to o pup -~ no 
tapered threaded joints, 
no lewkese. 
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nS 
Leak proof — the “0” ring, prov- 
en’ so successful in countless: hy- 
draylic applications, provides a 
betes static seal. There are no 
tapered threads. There's no wedg- 
ing} action to cause distortion in 
valve hodies, cylinders, epé. 
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On the latest Model MM Self-Pro- 
pelled Uni-Harvestor, Diamond 
Roller Chains are used to assure 
maximum reliability, long-life, 
and maintenance-free service. 


DIAMOND ROLLER CHAINS 


DIAMOND CHAIN COMPANY, INC., DEPT. 616, 402 KENTUCKY AVE., INDIANAPOLIS 7, INDIANA 
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on corn shellers... 
stalk choppers... 
burr mills... 
hammer mills... 


BLOOD BROTHERS 
Universal Joints 


THESE FIRMS USE BLOOD _ 


: , BROTHERS UNIVERSAL JOINTS ON: 
On all kinds of implements — for all sorts of heavy CORN STALK CHOPPERS 
farm jobs — you'll find Blood Brothers Universal AND OTHER TYPES CORN SHELLERS 
Joints. And what’s the reason? Barrentine Mfg. Co, Red Cross Mfg. Co, 
Brady Mfg. Co. 
Central Texas Iron Works 


Simply this: Blood Brothers Joints have proved in (Perry Co.) 


the past — and continue to prove every day — that Coats Loader & Stackers Inc, BURR MILLS 
’ : Durabilt Mfg. Co. N. P. Bowsher Co, 
they a the power through dependably. On jobs Grant Mfg. Co. Letz Mfg. Co. 
like this, for example, drive line universals take a Horn Mfg. Co. 
. } : : wee Lilliston Implement Co, 
beating when a piece of metal or rock hits the grind Lundell Min. Co 
ing plates. Mooers Machine Works HAMMER MILLS 
, : - iia Olson Mfg. Co. Gehl Bros. Mfg. Co. 
But Blood Brothers Universal Joints can “take it re ae +4 Mooers Machine Works 
° r or im fi 4 ’ ee § eg le Viking Mfg. Co. 
and come back for more time after time. They’re Silbaugh Mfg. Co. Sidibiny Bele. ts Riaitiy, Ge. 


tough — and they last! That’s why... Wood Bros. Mfg. Co. 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED 


On this burr mill, Blood Brothers 
integral safety shields are used, 
also quick-detachable fittings. 


BLOOD BROTHERS machine co. ALEGAN, MICHIGAN 


Agricultural Universal Joints 
Division of Standard Steel Spring Company 
Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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What’s U.S. Rubber 


with hydraulic o1 


~ 


Shown on this tractor is the machined 
cylinder whose pistons contain the 
“U” cups used as hydraulic oil seals. 


“U.S.” is making hydraulic oil seals do a better job by con- 

structing them of Enrup, a thermosetting plastic compound 

fabricated and molded entirely by United States Rubber x 

Company engineers. Five sizes of this seal are being used ba = 

on machined cylinders on tractors and other heavy road- 

building equipment. These seals last much, much longer These are the “U” cups 

than the seals previously used. made of Enrup, used as a 
Enrup has unusual abrasive resistance, can be molded to hydraulic oil seal on trac- 

close tolerances, and can be machined. It has high impact tors and other heavy road- 

strength and great toughness. It is especially valuable on building equipment. 

heavy-duty lathes, household appliances, plating barrels, 

and dozens of other applications. You may find that Enrup 

is just what you have been seeking to improve your product. 

Write to address below. 


Between the extreme elasticity of soft rubber 
(the strip at the extreme left) and the rigidity 
of hard rubber (strip at extreme right) are 
4 strips of Enrup. Note varying degrees of 
flexibility, making Enrup a true bridge be- 
tween hard and soft rubber. 


PRODUCT OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
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for | agricultural 


Vickers series V-200 vane pumps 


The best pump value for agricultural hydraulics 
because of exclusive “hydraulic balance” design and automatic 
wear compensation that maintains full power throughout service 
life. No-load starting . . . easier cold weather cranking. For 1000 
or 1500 psi operation, depending on shaft speed. 


TYPICAL PERFORMANCE CURVE 


AT 1000 PSI 
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implements and tractors 


Vickers multiple unit control valves 


Standard interchangeable units assembled in any combination 
desired to lift, hold, lower, etc. Load cannot slip when valve spool 
is shifted. Surges and back pressure cannot interfere with easy, 
accurate positioning. Built-in relief valve protects entire hydraulic 
system against damage by overload. 


Moximum Capacity, gpm 
Up to 3 sections 


CM2-06 
C06" 


“Heavy Duty 


Vickers hydraulic power pack 


A compact, convenient “package” consisting of Vickers Vane 
Pump, overload relief valve, one or more operating valves (single 


Ask for 
New Mobile 
Equipment Catalog 
M-5100 


VICKERS Incorporated , 


DIVISION OF THE SPERRY CORPORATION 
1516 OAKMAN BLVD. ¢ DETROIT 32, MICH. 
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and double acting), oil tank and filter. Made in a variety of types 
and sizes for 1000 and 1500 psi operating pressure, depending 
upon shaft speed. Provides instantaneous, easy and accurate control 
by operator. Adaptable for practically all mountings and drives. 


TYPICAL PERFORMANCE CURVE 
AT 1000 PSI 
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Application Engineering Offices 
ATLANTA « CHICAGO «+ CINCINNATI « CLEVELAND «+ DETROIT « HOUSTON 
LOS ANGELES (Metropolitan) « NEW YORK (Metropolitan) * PHILADELPHIA «+ PITTS- 
BURGH + ROCHESTER « ROCKFORD « ST. LOUIS + SEATTLE » TULSA * WASHINGTON 
WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Thousands of tiny steel balls hammer the 
metal—'‘cold work'’ each roller. This 
gives the roller added ability to withstand 
the shock and impact of operation at high 
or low speeds—heavy or light loading! 


You get this added exclusive in 
every LINK-BELT Roller Chain 


You get absolute uniformity, too. No highs. No 
lows. Just smooth, flowing dependable chains that 
pay off in wide flexibility—greater performance— 
longer life. 

You see, LINK-BELT Roller Chains are made 
from carefully selected materials with controlled 
heat treatment to assure uniformity and absence of 
weak members, then—rollers are shot peened to 


Get the ONE chain with rollers that are 


OT PEENED 


for EXTRA fatigue life! 


give them the extra fatigue life needed for today’s 
higher speeds and heavier loads. 

Link-Belt Roller Chain is available in single or 
multiple widths, in ¥g” to 3” pitch and double 
pitch. If you have a roller chain problem, see the 
LINK-BELT engineer nearest you. 


= 


LINK{O}E 


ROLLER CHAINS and SPROCKETS 
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LINK-BELT COMPANY, Chicago 9, Indianapolis 6, Philadelphia 40, Adanta, Houston 1, Minneapolis 5, San Francisco 24, Los 
Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors in principal cities. 
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for the air, 
and the water, 
and the generous earth . . . 


for the miracle of seed, 
the promise of blossom, 
and the nourishment of fruit. 


Thanks... 


for the dawn, 
and the pursuing twilight . . . 


for rain, 
and snow, 
and the glory of the ever-changing year. 


Thanks... 


for music, 
and art, 


and poetry... 


for commerce, 
and industry, 
for invention and achievement. 


Thanks... 


for the steeple, 
and the town hall . . . 


for the dome of authority, 
and the pillar of justice. 


Thanks... 


for kin, 
for friend, 
for neighbor . . . 


for the strength of man, 

the courage of woman, 

for the confidence of the young, 
and the wisdom of the old. 


Thanks... 


for the mind to know, 
the eyes to behold, 
the hands to use, 

and the soul to enjoy 
all these things . . . 


and for the heart to say— 
Thanks! 


Copr. 1951, Deere & Co. 
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CUT REPAIR COSTS 
ON FARM MACHINERY! 


It’s good business to protect valuable 

farm implements. A recent Kansas survey 

shows you can save up to 40% on repairs. 
A QUONSET GIVES YOU PROTECTION PLUS! 


I'm interested in the advantages of Quonsets for 


type of farming. Send me details. 


CITE Ge PE ate 


COUNTY AND STAT! 
(Please Print) 


e 
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Minburn, 


All-Steel Quonset Buildings Save Time 
and Labor... Increase Cash Value of Product 


You can sell your crop when you want to—hold for the best 
markets—when you store it in a permanent durable Quonset. 


For ear corn or for small grain storage, Quonsets are unrivalled 
. .. Save on handling drudgery as mechanized harvesting equip- 
ment saves in the field. 


Now ... Quonset buildings can increase the cash value of your 
crop. Building loans are easily obtained. Your Quonset dealer can 
show you the dollars-and-cents benefits that make the Quonset line 
“America’s Farm Building Favorite.” See him or mail the coupon. 


GREAT LAKES STEEL CORPORATION 


Stran-Steel Division © Ecorse, Detroit 29, Michigan { 
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GEAR BLANKS pam 


reaching a HIGH PEAK in dependability 


The secret of a skillful mountain climber’s 
success is his experience in mountain climbing. 
His ability to reach the high peaks depends 
upon the training he learned while scaling 
the small mountains. 


The reputation that Cleve-Weld rims and 
circular steel products has established for 
dependability, is traceable in large part to our 
long experience in the field. For 40 years, 
Cleve-Weld has been manufacturing these 
component parts for tractor and farm imple- 
ment manufacturers. Over the years this 
experience has resulted in the production of 
parts unmatched for giving satisfactory, 
trouble-free service. 


 CLEWEWERD BINS 


America’s leading farm tractors and implements 
roll on Cleve-Weld rims. Their companies have 
discovered that the ruggedness of Cleve-Weld 
parts is an outstanding factor in building sales. 
Your inquiry on production requirements is 
solicited. Write us, enclosing your blueprints. 


7~ | THE CLEVELAND WELDING COMPANY 

( HH} e West 117th Street and Berea Road * Cleveland 7, Ohio 
et) a subsidiary of 

AMERICAN MACHINE & FOUNDRY COMPANY 
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D MISSOURI 
yon N FIELD DAYS 
MATCHES 


there's a 


JOB 


to be done Here's How They Did it! | | 


AT BETHANY 


Unlike many “Face Lifting” days, where a host of conservation practices are applied to a more or less run- 
down farm between sunrise and sunset, the National and Missouri Soil Conservation Field Days at Beth- 
any, Missouri, on October 16 and 17, 1951, were held on seven farms covering over 1,000 acres, where 
many conservation practices had been established by cooperating farmers as part of farm plans developed 
with the local Soil District as early as 1945. Thus the thousands of spectators who flocked to Bethany from 
near and far saw proof of the value of such things as Pasture Building and Renovation, Gully Control i 
Structures, Farm Ponds and Wildlife Planting, PLUS two days of rapid-fire activities which included: 


a ST 


@ Demonstrations and test plots covering most phases of modern agriculture 
@ Livestock demonstrations and exhibits © Lime and fertilizer demonstrations 
© Pasture and livestock feeding demonstrations @ Farm building, fence and lot arrangements 


@ Forty acres of commercial exhibits and displays, including farm machinery and mechanical 
labor-saving devices of all kinds 


Yes, there’s a job to be done . . . the gospel of Conservation and proper Land Use to be spread among mil- 
lions of city people, as well as country people. What the tens of thousands saw at Bethany definitely helps 
the good work along. 


Conspicuous among the dozens of earth-moving machines which at- 
An A-W Power Grader tracted the crowd's attention was this Master “99” Power Grader, 
which made good use of its exclusive All-Wheel Drive and All-Wheel 


Helped Build a Waterway owes a a gullied, winding watercourse into a broad, 


z 


i all 


The Bulldozer did the rough grading . . . pushing-in the sides of The blade of a heavy-duty Power Grader is equally at home on 
the gully and getting things ready for the blade. highway or waterway . . . gets things done quickly. 
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CLARK: 
Engineering 


' 
| 
| 

| 


q straight line to a better product 


—a new one or a modernized old one— 


ClAR ZK works with the engineers 


of many companies in designing 


{ and building special drive units for 


agricultural and industrial machinery. 


PRODUCTS OF CLARK—TRANSMISSIONS + AXLES « AXLE HOUSINGS « TRACTOR DRIVE UNITS « FORK TRUCKS AND TRACTORS 
POWERED HAND TRUCKS » GEARS AND FORGINGS « ELECTRIC STEEL CASTINGS + RAILWAY CAR TRUCKS 


CLARK EQUIPMENT COMPANY ~ BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK ond JACKSON, MICHIGAN 
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A report to you about men and machines 
that help maintain International Harvester leadership 


How modern science protects IH qualit 


Blue light detective finds “bad” bolts that can’t be spotted with 
the naked eye. Bolts are “dunked” in a fluorescent material and 
then magnetized. This causes the fluorescent material to gather 
in any tiny cracks and mark them with white lines under the 
blue light. All IH bolts used in connecting rods, main bearings, 
and flywheels are given the blue light test. This makes sure they 
have no unseen flaws to bring on costly breakdowns. 


Bearing rollers can’t vary 1/10 the diameter of a human hair 
after they are sorted by this robot. An electrical brain gauges the 
diameter of each roller by the distance it enters a tapered slot — 
much as you would try on a ring—and opens the can for that size 
roller. This precision sorting keeps roller diameter similarity 
in IH bearings to .000125 of an inch. This perfect matching 
assures smooth operation and long life. 


a 


All 1H distributors must show a “hot” spark before they are 
assembled on Farmall tractors. Here’s an IH inspector giving four 
battery ignition distributors their final exam. They are operated 
at 1,725 rpm. The spark gap on the test plugs is set wide to simu- 
late actual engine operating conditions. These distributors have 
already passed a spark advance test. Now, they are proving they 
have no shorts or grounds to keep them from operating efficiently. 


Flow test reveals appetite of IH carburetors. IH inspectors check 
carburetors for gas and air consumption in both idle and wide 
open position. The vacuum registered by the big dial simulates 
engine speed. The thermometer-like gauges, which record the 
amount of gas and air used at these speeds, enable IH inspectors 
to spot defective or improperly adjusted carburetors that might 
waste fuel. A Farmall Cub carburetor is shown under test. 


mm INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use — McCormick Farm Equipment and Farmall Tractors . . . Motor 
Trucks . . . Crawler Tractors and Power Units .. . Refrigerators and Freezers — General Office, Chicago 1, Illinois 


AGRICULTURAL ENGINEERING for November 1951 


Ras), *) . ot Pee ase ane RR eS fT Abe oT ® 2 ra ee me ae Py oe ee | ee ae a> + ne ) gee PD Oe Are eT le ie Fe © Ig TE ca Gee 2 tft 4 
chy Bem 70) PSS eels Jan ee OM oh ar Sie: pie aioe oh ae Fi ye ame Be |) ea Sa Bas Sel ko Oe ee Bath} ee 
sl goes ec re ie : qaee en ay ee ae a es y . re ye as, Dae lei an hae Pers ae ne Saeed 
a MIM Seah Ee OT | OR Sg dy ee Wa = ee Se Ace AS 7 “7 Set? Ae Pa thee feel ae SS. Vee ae aig ory Sai 
ey nS ER SERS Cob aA ge 6 a oo ee wtp us 9 Tee MR ese R MN ea Ce 8 tee “ Tg poagey (= Bec Res Se Bakes atte aoe gs Bien set th Bie}: ae 
1 I pee SS IRI Ge rime Se UR RP OR Rag a Cee Bias 30s ‘= eR Gey re ie ees eee oa aoe Rtn See 
4 coat Fe es Mm el cass RNR Rn eta Mech a trees & {com 7 De gaee ae es ee is aoa WTA Beata ota vaee id as fe 5 mn 

Ks ee a“ - hee 

aie oe Bs 

er A 

ee i 

ee - 

pues Bes 

, Se ms 

a a: 

ie ADS 

mie a: 

ee. . 
rr a 

ars : 
ogi BS 

Sb H 2 

x | 
¥ itn re 

pelt 5 . ee a ore - 3 q 

4a ial a A tad a ee oe ny 5 4 ine , ! 

A aae! a — Bots een Serie opi aeons E ea ers - ; Jive i foams : 
EA ie Seen po: eR SRR Te ame: Gieie Reke es -°- Sigkaey ss wees me % : + a : = et 

fe oe Bo ae tare Sip poe <hd tota Bott pedantry . ms ® oe ati wants : 
re gem BS Bae ns Ne +N eae os a ve, : ieee § ow 

RES: Pa ee me g 5. ae et ee A ee ah, oe) | MIS - eer ‘ 
et egae eee mS de i kg. ee ete PS Te el s 
a . a A 7 ae OS ea | crcl oh — i | . ae v2. i 

SESS ty Soon fra aims | Blane ree — : ann ee eS ee 4 we aa Rina f 
* : =? 7 =o ae Ree eee “J ao t Bee re ae ae oe 4 

a ae Oa | bs v Aa ¥ ie 1p ES. | Sia ~*~ | “3 ee) ak . Be SS Sl wees: Pee — 

le Sei SIE Sele fos ee . a emis) 7 2S A elon mk os an oa 

ee at adores A a es a eel. a oe a 
re ao mae es en ’ ph hates — SR co a a ee : 
ores) ea 3 2 aa 4 ae - Wee oe es CO ie mentee oe 
: tow: m. ’ oe i Sf NR ee eae ‘ee ta j 
es > 4 a © he 3 neha teas gh z ais if q 
ae — oe BF is ihe ae Bae Sah zy eo te ee eet ee oe 5 
ee ASS —— mau me a “5a 4 va) Ane > ne <6) Sou ae 6 oe st 
Ke ay ~ ~ + a aan } as te Tt. be eee 7 es ¥ 

moe a ie Mwek- 1, . phe 2 i YE ~ bee faa oY te 3 

ee a a ee ’ hs <a ie PeL* n 2 E ‘ i nes ee 2 Pe - 

a Fy Nc Tei ss eae a 8) Pray oe i. eevee Sa 

ae — a Tz a ie Re? & " ae >, ee . 

te oa J j Fs ] 5 “i eek . - ~, é cb wach ame * 
eee * ‘ J : ‘Se ee Pros _ sg : pre x 

ores , WAR? orb ideal Ale ee al | .* =. 4 , od , te - hace E) 0 . 

wer: Ve pit ti ey a a . ey ——e kee - @ rs t . oa . 

es 2 Bas wit i: ft ipa’; no, i a J teks at v DS 7 = me . s 

a see Ms pee Too. | i aw «alk Oe 

ve Bt a. Saat F « Fed stay -. Me Grae; . AS " Eo : Y ae pe 

oft A a -' SEs eae ' Pe ator, — ‘i & 

ry BE xc ros Oy - qe - say ie B * = HY : ; Pr. * : 
lt = ie i ” ee te Shag Siegen. 4 : ‘a & q = - 
es an - ge es ene a _ is “AP x» F 

ey EP dee e F : oMeae | ay lie ee me . > SN Ci - a 

ay ar aa wd ° : BE et ae ea i 4 v aa £4 — : 

YF ——ae : ss as ORS em a” 4+ oe oes 

Pi: | | ; ers «GHA SNE es oe a Coe ; a \) See SaaS Ue : 

72) Z | aoe BS one Sy * yes Sedat RNP I ee a yo - ws Pe ty] Mie: ba, fi fad ane egy ae | 

oS ae 
pe % 

| i 

ses q iy 

a ae 

i SB , 

) +} 3 

ait : 

ee 

SERS ae Pa | 

awe e aaa Ae = ea , 4 i cacaaeatt ena ge ceases et <i a 
a . . —— : > a ¥ oly Bnet src ie — eed aoe he) Sree ps ates ia Sa a 
eg a 4a | Z , 4 TAR age: arnt bee es age oer c os is = Oe ] 

oe i Oe, se TS ee 

es Gey Bee: eae at Ls 3 gal if i ee eel i y,. mae ‘ ane Bey : et . 

is : Bete cy ath ~) ais = . ts ie fe og NR 

3) Bar o>) ‘ae Y Sa ig oe _ ee eal, Ge 

: nee eee ie, y ae i . a ee , " 2 eae pea |, Aa ¢ 

et a” ee Ne Seekers irene i 4 ea 4 2 ¥ a - ta ieee. 2 ad hy 

Rl ~ - ‘y 3 * aa a ae Sux Ae tee ty a 

“aha or Ps gre t s - a rs 5. ee aa are ; ee all os 

a; OO ES : Be cory . a ar 3 2X 4 he ‘ee | Fk es — ¥5\s oo. eas 

er: a “ 4 pe: x ioe. cs eee” Bae ie Bee ea: eee me ie 

| an se ae ae aa f ok. : a we ae ee 2, Seana * ide ane o - 

ogee ey 5 as a 9 4 Wine, Re Ye od 4% tng aS br q 

Bie} Pree pe ‘ he J PERCE ny a is ‘ “_ oS seta a hee e cr 

: ; e Pepe: = ey By ih Me Ped og ae Ba ae Tat | ot a : 

“Oe ‘var 4 ote : Bey a i Tg < P| a =a ii et | oS 

ccd gS My : itm) & oe mae ite one a 
siglo CN a é p i Sorin | ae ~ ae tal a 4: 

ore es: a < ar? Pa _- ae) ae het A Noe ‘ 

ce aes f ——r@vinw ae = Be eal in ital ata é BE 
<EhaRY eae rae Are as \ = te . bi Beye. At) Terai ot ae F, ; 

ae Nee bes a by i f ¥ } ee ii2 ye. oa okey fi 4 > | wi Te : 
ray Pinter tes oh, .). (eS age At! tC aalieners aati 2.” - 2 
yy Sy, Beep ae Ses ay t~ 4 od Be ing as a Tat re <9 ag a a a 8 q 4 
Beans eo ti inst laee Ran A .’ ae ae) Per ae ates! | iS 

| " Se Ss ae a a | 5 ., S, - es Oe ‘ PhS Tae ae sf 3 oe 

qe Pe ei at ae ’ at ‘ a i Saad a ONS Sage 3 ¥ 5 

ea Bryne: .: cee zh a ak ee) | . a gape ‘eae, “te he =; : , 
eatie e is le: nn? “e “rs Ee \ + SA eau We ae : 
~~ te hen ces (ee & Taare: 5 =n aa. \ aS ae F aa ave a § a j 

ed anon Het se a St Ae 4 2 Sa ae , aS | ah ae io ie q 
ing, Swede Sc 5 en./ j\ Ee ane eee ie a 

. : Bees: oh Meret fs GO Oss a me. ak Ss aj on > re 

Bot Lae i ne ga i a ke nae — ‘ : ia BS % 4 
a RY SP er a fe ‘ — Pe - eb CO a ae, ee .- 
os -< ‘ f #2 i ee | 4 ee et q 
ees? { . 
oe cig 

pale ease sg a 

'" apie 4 

& oes 8 a 

Roe oee 7 
ope ae 
pee. yaa ~ 
ese ag ¢ oa 
eee = } = 
i a | a 

ae eG j 

Fae Ss . 
pas HSN 4 
“ Be i 
ee ee _ 
ae 590 ee .. 

eee a. 
Sed Ges. ae 
On NEY sr 
eo \ 

Sa _ 
oe ee ee i 

eee ; sy ™ 

80 ere |e ic eter ge h 3 bape Mam! pes Sui a oe cee ees a 44 pe ee i. 
ee ty eas a) ea oo." AMM Wit cal aa 0 SN REN a a - Gh Rot eee = ag a SARE (een eta a 
Bee <M ee Se Pa te Ore 2) Raa as ORS eo at Ge. > gli - Bh ENE oh enmmenn <, aaa: a oe ee 3 

ie =e Seen a dy 1% apse oe Reh Misia eats Crewe elk 5/4 Wes eh Ee aS pc, (See ee Bs og epee ete ate tain. he J oe rate & a 

Bei oe a Meee: Aap Eee oe oh ae CaM opens. iain 9 ae ; mes Boe ys" to bes 1a inte Ea Bee ee, “ 

ees tie ae oh SE apeecmeesemenges tS Ta panes is aaa, eat 4 i ie a 7) ae ee 22 re mama 
ie 2) |S ee Me And gi BE ir EA UPS | cae ae Base eS a Sa Cena, 2h ol rn >. Re ae Ne I A age pt pe eramarmes are aee 


AGRICULTURAL ENGINEERING for November 1951 


Dairy Labor and Construction Economy 


ABOR scarcity, labor cost and building costs are becoming 

increasingly critical items to the dairy farmer. Some peo- 

ple believe that considerably more can be done to hold the 

line on these items than has been accepted in common practice 
to date. 

In the October issue of Hoard's Dairyman, Frank N. G. 
Kranick, agricultural engineer (Life-Fellow and Past-President 
ASAE), challenges his colleagues to meet and solve the “Prob- 
lem of high-cost farm structures which carry with them a 
perennial heavy labor cost.” 


He proposes further engineering attention to labor-saving 
livestock building layout, design, and management along lines 
previously recommended by Edwin L. Hansen and others. 
Some of these improvements are already at least partially 
proven in limited practice and awaiting broader application. 


As a starting point for further discussion rather than as 
any ultimate in design, his article is accompanied by a pro- 
posed building layout for the prevailing small dairy farm. It 
provides for a pen-type barn with the usual feeding, loafing 
and milking areas and related features. More unique items 
suggested, with a special view to labor saving, are multiple 
upright silo-type bins adjacent to the feed area for storing 
ensilage, chopped hay, grain, and bedding; a fixed elevator 
arrangement for filling the bins; space for hogs and poultry at 
one end of the barn; and an adjacent machine shed and shop. 


One or more new buildings or extensive remodeling is 
never a simple and easy solution to all the problems of the 
individual dairy farmer. Over the length and breadth of the 
country, however, new dairy construction and remodeling are 
continually in progress. To a larger extent than is true at 
present, this might be recognized as an opportunity for farm- 
ers to increase their margin between cost and selling price, 
without subsidy, increased controls, or increased cost toconsumers. 

We cannot be sure that dairy production costs have been 
reduced to a practical minimum until the cost of every detail, 
every item of related construction has been justified as a con- 
tribution to the whole operation. Every feature from founda- 
tion to roof should justify the investment, as a modifier of 
environment to improve the productivity and health of the 
animals, sanitation, the conditioning and preservation of feed, 
working conditions, work efficiency, or the service life of the 
structure. Each detail should likewise be justified in com- 
parison with other materials and methods of construction 
which might be used to do the same job. More costly mis- 
takes are apt to be made on details than in adapting building 
size to scale of operations. Labor-saving possibilities are one 
of the opportunities for economy most easily overlooked. 

There is no longer any physical reason for using manual 
labor in handling feed, water, or milk, or in barn cleaning. On 
the economic side, the means of saving one dollar in labor 
may justify an investment of $5 to $20, depending on what is 
actually necessary to provide the improvement and on its 
probable service life. The relationship between annual labor 
saving and investment might well be used as a guiding prin- 
ciple in making minor improvements as well as in new con- 
struction and extensive remodeling. 

Dairymen will continue to spend a lot of time with their 
herds. So far as we know there is little prospect of mechan- 
ization supplanting human judgment as to the condition of an 
animal, or taking over other management functions. Mr. 
Kranick proposes no pipe dream of push button dairying, but 
a realistic engineering approach to some physical factors which 
have an important bearing on a dairy farmer's production 
costs and capacity. He proposes that additional physical fac- 
tors be engineered so that the dairy farmer may have more 
time and energy to apply to the management of biological and 
economic factors, so that the dairy farmer may be master 
rather than servant to his herd. 


EDITORIAL 


Research in Farm Safety 


| genase go in farm safety matters has had to take second 
place to promotion of safe practices based on information 
which is already common knowledge. 

This should not obscure the fact that definite contributions 
to farm safety can be made by research. A. J. Schwantes re- 
cently emphasized its place in the farm safety program, in 
addressing the farm section of the National Safety Congress. 
In brief he said, ‘That research in the field of farm safety is 
necessary appears self-evident from the standpoint of a con- 
tinuing and developing program of resident teaching and ex- 
tension. New subject matter must be developed in accordance 
with the changing needs. ... 

“To keep a farm and home safety program in progress 
and to keep it correlated with new farm developments and 
new practices, a program of research is important. Perhaps 
one of the most significant activities that could be engaged in 
on the local or county level is a survey of accidents that occur. 
It would appear that exact information with regard to the 
cause of accidents and details of the circumstances surround- 
ing the accidents would be helpful in preventing future acci- 
dents. Such details are very often difficult to obtain and 
usually a local committee or group is in the best position to 
obtain the facts that are significant A number of excellent 
reports of this nature have been made by local county groups. 

“At the University of Minnesota a study is now under way 
to determine the exact cause of fatal tractor accidents. A 
survey blank has been developed for this purpose and the ex- 
tension farm safety specialist has obtained information with 
regard to fifty-three such accidents. It is hoped that the in- 
formation to become available from this study will point out 
the relative importance of various causes and also suggest 
remedies. This type of study might be extended over a wide 
range to include not only fatal accidents, but that large group 
which may or may not result in the injury of someone, but not 
in death. It might also include the operation of other farm 
machines and accidents due to livestock, falls and other causes. 

“Certainly there is room for studies aimed at the improve- 
ment of mechanical equipment from the standpoint of the 
safety of the operator. In this connection the work of the 
farm equipment manufacturers through the Farm Safety Com- 
mittee of the Farm Equipment Institute is to be commended. 
It is doubtless appropriate that certain studies in this category 
might well be engaged in by the research divisions of the land- 
grant agricultural colleges. 

“Much can be done in studies of equipment, facilities, and 
even features of buildings themselves, in the home and about 
the farmstead toward reducing hazards of those who live and 
work there. It is possible that studies relating to human be- 
havior under certain circumstances would yield helpful in- 
formation in preventing accidents.” 

Even the best current safe practice recommendations might 
well be reviewed in farm safety research. Their limitations are 
suggested and measured by continuing high accident rates, in 
spite of excellent extension and resident teaching on accident 
prevention. Some better or additional approach to safety; 
more popular and easily observed safe practices; or engineer- 
ing improvements to reduce the need for conscious attention to 
safety, are apparently needed in connection with those com- 
mon types of farm accidents which resist reduction by educa- 
tional methods alone. 

Research in farm safety can be a low-cost substitute for 
some high-cost learning in the hard school of experience. It 
can provide more specific information on current major haz- 
ards to farmers and the physical means by which they might 
be reduced. It can anticipate and suggest means of avoiding 
hazards incidental to some of the new materials, designs, 
equipment and practices just beginning to come into common 
farm use. And it can consider the applicability to farming of 
the wealth of safety devices, principles, and practices con- 
tinually being developed primarily for use in other industries. 
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Disking 17 acres per hour with Caterpillar Diesel Tractor and 36’ Towner Squad- 
ron Hitch Offset Disk Harrow equipped with Ingersoll Heat-Treated Discs. 


, HERE’S WHERE DISC DEPENDABILITY REALLY COUNTS 


You’re a long way from repairs when you're 
at the back of this 9000 acre Sheffield 
Farms Ranch, near Great Falls, Montana. 


It is absolutely necessary that every one of 
that battery of 96 Discs be of dependable 
quality and uniformity. The makers of this 
fine Harrow know that only Ingersoll Discs 
are produced from Ingersoll’s own special 
cross-rolled steel. They also know that only 
Ingersoll Discs are heat-treated by a proc- 
ess so regulated that no workman ever has 
an opportunity to vary the quality of a 
single disc. 


To top it all—each Ingersoll Disc has that 
great new improvement—the “Clover Leaf” 
Center Hole. This unique design provides 


greater surface contact between bolt and 


disc—assures tighter fit—less corner stress 
and practically eliminates center hole cracks 
which might cause discs to break down in 
the fields. 


From all these improvements in Ingersoll 
Discs come such dependable field perform- 
ance as the farm operators of America have 
never before known. No wonder all leading 
makers of tillage implements are equipping 
with these remarkable new discs of uni- 
formly controlled quality. 


You will want to make sure your trade gets 
the dependable field performance that only 
the new Ingersoll Heat-Treated Discs give. 


Specify them on all new equipment .. . 
also on all your replacement orders. 


INGERSOLL PRODUCTS DIVISION 


BORG-WARNER CORPORATION 
310 Seuth Michigan Avenue, Chicago 4, Illinois 


*Trade Mark, Ingersoll Products Div. 


Borg-Warner Corporation 


SPECIALISTS IN TILLAGE STEELS ¢ WORLD'S LARGEST MANUFACTURER OF DISCS | 
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Twenty-five Years of Cotton Picker Development 
By C. R. Hagen 


TARTING a full century ago, as evidenced by patents re- 
corded as early as the year 1850, many attempts have 
been made to harvest cotton by some means other than 

the slow, tedious hand-picking method. 

Angus Campbell, a pattern maker of Chicago, recognized 
the need for a mechanical cotton picker during a visit to 
Texas in 1885. The idea of making a machine to do the pick- 
ing occurred to him as he watched hundreds of men, women, 
and children, slowly dragging sacks through the fields as they 
picked cotton from the long rows of plants. His first machine 
appeared in the field in 1889. 

Prior to the formation of the International Harvester Com- 
pany in 1902, Angus Campbell in the experimental depart- 
ment of the Deering Harvester Company worked out many of 
the features of what was later known as the Price-Campbell 
cotton picker. Mr. Campbell continued to experiment and 
improve his machine under the direction and supervision of 
the Price-Campbell Cotton Picker Corp., from the date it was 
founded in 1910 until his death in 1922. 

John F. Appleby, an associate of William Deering and fa- 
mous as the inventor of the Appleby knotter for twine binders, 
also developed and built a number of spindle-type, cotton- 
picking machines during the early part of the present century. 

Harvesting cotton was one of the few remaining phases of 
agriculture to be mechanized, and it was during the year 1922 
that the International Harvester Co. revived their interest in 
the development of a cotton-harvesting machine. The first 
efforts were with a pneumatic-type picker, which at that time 
was thought to be the most desirable, least expensive and 
least complicated. 

Three machines which operated on the principle of har- 
vesting cotton by air suction were made in successive years. 
Hoses were applied by hand to the cotton bolls. Many small 
and aggravating difficulties were experienced with these ma- 
chines, all of which could possibly 
have been overcome had it not been 
for the outstanding fact that a man 
burdened with the handling of the 
hose and nozzle could not work as 
fast as the man with bare hands 
and fingers. A final test of placing 
these machines in the same field 
with skilled hand pickers thorough- 
ly convinced our management that, 
to be practical, the human element 
had to be entirely eliminated from 
the picking operation. 

Actually 271 years have passed 
since International Harvester be- 
gan developing the spindle-type 
cotton picker, starting with the 
basic structure shown in the Price- 
Campbell patents which were pur- 
chased outright in January, 1924. 


This paper was presented at the an- 
nual meeting of the American Society of 
Agricultural Engineers at Houston, Tex., 
June, 1951, as a contribution of the 
Power and Machinery Division. 

The author: C. R. HAGEN, chief en- 
gineer, advanced engineering dept., Mem- 
phis Works, International Harvester Co., 
Memphis, Tenn 


Fig. 1 Small experimental cotton picker in operation 


In the picking operation revolving barbed spindles pen- 
etrate the plants and contact the lint in the open bolls; the 
barbs catch the cotton and extract it. The spacing of the 
spindles is such that an unopen boll fits between the spindles 
and remains on the plant. The entire plant compressed in the 
picking throat is penetrated by a regular spaced pattern of 
spindles, whose travel rearward is synchronized with the trac- 
tor travel forward. 

Our first spindle-type picker was completed September 2, 
1924, and was tested in the field in the vicinity of Dallas, Tex. 
This machine was of the one-row, self-propelled type, using 
four picking units, but rotary doffers were utilized in an effort 
to more positively remove the cotton from the spindles. The 
spindle spacing was changed to increase the clearance for 
green bolls. This spacing arrangement required timing of the 
picker-drum units so that the spindles did not strike one an- 
other, as they operated in the same plane. The long straight 
spindles in these early machines fitted in picking units directly 
across the row from each other, and the spindles were de- 
signed to break rather than bend if an obstacle was encoun- 
tered on the row. 

The construction of our second spindle-type picker was 
radically different from its predecessor, it being a trail-type 
machine with provision for being pulled by a tractor and 
equipped with only two picking drums arranged directly 
across the row from each other. 

Power to operate the picking mechanism was derived from 
the rear wheels. The percentage of cotton picked with two 
picking drums was encouraging and another machine of the 
same type was built with improvements and modifications. 
The cam track was changed to allow the spindles to enter the 
plant without any noticeable gathering action and to leave in 
the same manner. The drivewheels were increased in width 
of face, with 4-in spade lugs to insure traction and allow the 
machine to operate in sandy and 
soft cotton fields. 

This trail-type machine required 
one man to drive the tractor, one 
to steer the picker, and one to take 
care of the cotton bags. The trac- 
tor wheels brushed quite a lot of 
cotton from the stalks during a 
late season test at Wilson, Ark., 
and a makeshift frame was con- 
structed of timbers attached to the 
frame of the tractor in such a 
manner that the picker would be 
offset sufficiently to pick the row 
on the outside of the rear tractor 
wheel. This arrangement elim- 
inated the requirement for a man 
to steer the picker, and offset the 
picker so that it was unnecessary 
for the tractor to straddle a row 
that had not been picked. This 
proved to be an unwieldy arrange- 
ment and the succeeding trail-type 
pickers were not offset as far, the 
row picked being inside the right 
rear tractor wheel. 

Power for driving the picking 
mechanism on the trail-type pickers 
made during 1926 through 1929 
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Fig. 2 Early experimental model (about 1925) of pull-type, ground- 
wheel-drive cotton picker 


was supplied by the tractor power take-off. The trailing pick- 
ing unit was developed and tested quite extensively in the 
Mississippi Delta. The machines did an acceptable job of 
picking but were difficult to keep on the row. Accurate and 
attentive driving was required for good results. Like all trail 
machines objection was made to the space required at ends of 
the field to turn around. 

An ambitious program to build a limited number of these 
trail machines was carried on and parts for twenty such ma- 
chines were practically completed when economic conditions 
changed abruptly with the financial crash in 1929. The fol- 
lowing years of depression were definitely not favorable for 
the introduction, even in very limited quantity, of a machine 
that would replace labor. Experimenting, however, was con- 
tinued and a picking unit designed to pick from one side of 
the row only, was built as an attachment to, and mounted on, 
a Farmall tractor. 

The machines built from 1928 through 1930 were attempts 
to further simplify the picker. A machine built in 1930, and 
tested in the Phoenix, Ariz., area quite extensively, located the 
operator over the row and was equipped with a cleaner that 
functioned well in that arid section. This arrangement of 
mounting the picking unit on the tractor was also utilized in 
building several two-row attachment-type cotton pickers dur- 
ing 1931 and 1932. 

During these years while progress was being made with 
the long, straight spindle picker that retained the cam con- 
trolled picker bars and the rotary doffer construction, investi- 
gation of the relative merits of other spindle-type pickers was 
checked into for comparison purposes. To accomplish this 
full-size machines were built and tested. 

The doffing device developed by Hiram Berry of Green- 
ville, Miss., was incorporated in a machine in 1928 and field 
tested in comparison with our rotary-type doffers. 

A shuttle-type machine, also built in 1928, was experi- 
mented with. The desirable smaller number of spindles, ar- 
ranged in two batteries and actuated by cranks, had all the 
familiar problems associated with picking and doffing, plus 
one of considerable vibration set up by movement of the two 
batteries of spindles in their travel cycles in and out of the 
row plants. 

Results obtained with either of these machines were not as 
desirable as the results obtained with the spindle machine of 
our own design. 

The picking spindles used in our machines up to 1930 
were of the long, straight type. A great variety of spindles 
were developed and tested. 

Because of the difficulty in removing the cotton from these 
long, straight spindles, shorter-length spindles with various 
degrees of taper were developed. The picker-bar construction 
used to this date was abandoned in favor of a radial-type 
picking drum incorporating the short tapered spindles. 

The radial-type picking unit had no cam to position the 
spindles in the plant zone, and while this construction had 
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merit in simplifying the picking mechanism, other features 
were found not so desirable and after many seasons of field 
testing the radial type was abandoned in favor of a return to 
the picker bar with tapered spindles utilizing the cam as in 
earlier model machines prior to 1930. 

The early attempts to replace the slow, tedious hand-picking 
method met with many disappointments. Many years were 
required for development of the spindle-type machine because 
of the short picking season, and the inability to simulate con- 
ditions on a laboratory floor, thus requiring a full year before 
new ideas could be field tested. 

Considerable opposition to mechanical picking was en- 
countered in the field. Many cotton farmers were very skep- 
tical, and sure that the cotton crop could not be mechanized. 
At the end of every harvest season we returned with a little 
more experience and a little more ridicule, for the average 
cotton grower believed firmly in the eternal supremacy of the 
Negro cotton picker. Distance was somewhat of a handicap 
with our engineering and shop facilities in the North and the 
test fields in the South and Southwest. 

Cotton bolls on the same plant mature and open progres- 
sively, making the problem of mechanically picking cotton a 
complex and difficult one. A cotton-picking machine to be 
commercially successful must harvest a high percentage of 
mature cotton without injury to the unopen bolls and blooms, 
or to the foliage and the plant itself. The cotton must be 
gathered in a clean condition with a minimum amount of 
leaves, stems, hulls, weeds, etc., and the seed cotton must not 
be damaged so that the highest possible grade of ginned 
cotton may be obtained. Tags of cotton left in the bolls by 
the machine are particularly noticeable as the cotton shows up 
white against the dark background of the soil and plant foli- 
age. Many observers were not convinced that the machine 
was doing a good job of picking until they participated in 
gleaning the plants and thereby realized what a small amount 
of cotton the tagging represented. 

Actually it has been found that machine-picked cotton con- 
tains a higher percentage of longer and stronger fibers, be- 
cause the spindles pick the pickable fluffy cotton, and have a 
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Fig. 3 This collection of representative samples of picker bars, picker 
spindles, doffers, and moisteners indicates progress over the years in the 
development of cotton picker ‘‘vital” parts 
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Fig. 4 This is the larger (M-12-H) of the three production models of 
spindle-type cotton picker currently being built by International 
Harvester Co. 


tendency to leave the immature hard locks of cotton. 

The picker spindles presented many problems. To pick a 
high percentage of cotton, spindles must be designed to be 
aggressive and have a high affinity for the cotton fibers, but it 
is equally important that the cotton release readily and the 
spindles be completely clean after dotfing so that they con- 
tinue to pick efficiently. 

The long, straight spindles used in the early machines were 
difficult to doff. To assist the doffers in the removal of the 
cotton, the rotation of the spindles was stopped. Doffing 
troubles continued; rotation of the spindles was stopped and 
direction of spindle rotation was reversed. The time element 
was too short; a split second to stop rotation and start in op- 
posite direction proved to be too severe on reverse racks and 
other actuating mechanism. The continuous rotating tapered 
spindle used in today’s machine is an outgrowth born of the 
difficulties experienced with doffing the cotton from the long, 
straight-type spindles. 

A single radial drum-type cotton picker equipped with the 
shorter tapered spindles and mounted as an attachment on an 
F-12 Farmall back in 1933, was an attempt to develop a 
machine for the small farmer. 

To further improve the picking percentage a machine was 
built the following year with two reduced diameter radial 
drums arranged in tandem, both drums of tapered spindles 
picking the plants from the same side of the row. 

An important step in this development took place in the 
early thirties in arranging two picking drum units in stag- 
gered fashion, one ahead of the other on opposite sides of 
the row. 

Such an arrangement was first built and carried on a self- 
propelled machine especially designed to accommodate the 
staggered-drum arrangement. With this type of picking ar- 
rangement the plants are picked twice, once from each side of 
the row, each picking drum of spindles being entirely inde- 
pendent and operating in the plants without interference with 
the other. 

Spring-mounted plant compressor sheets function to hold 
the plant within the picking zone, and also serve as a safety 
means for the mechanism in case a brickbat or other obstacle 
is encountered while the machine is driven over the row. 
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Conveying of the cotton from the doffers on all machines 
had been accomplished with belts. In 1934 several machines 
were built utilizing an air stream for conveying cotton, but 
air did not replace belt conveyors until further improvements 
just prior to 1940. 

Mounting the staggered picking drums on a tractor neces- 
sitated carrying the drum box at the right rear and required 
shielding of the entire length of the tractor to insure a min- 
imum of cotton being knocked off the plants before they had 
passed under the countershaft housing of the tractor and into 
the picker drum box. 

Through the years 1936 to 1939 inclusive, many models of 
staggered picking units all mounted on F-20 Farmall tractors 
and variously equipped with cleaners, bagging devices, and 
baskets were built and field tested. In 1939 a change in the 
line of tractors eliminated the higher-clearance countershaft 
construction, and it was necessary to pass the plants under the 
lower tractor rear axle before they entered the picker unit. 

An M tractor with extra-large-diameter drivewheels was 
built to provide the desired clearance for the plants. 

As a result of field experience in the 1939 season, the idea 
of reversing the direction of travel of the tractor for cotton 
picker operation was conceived. This was accomplished in 
1940 with a picker drum box mounted on an H tractor which 
was operated in reverse gear and which served the purpose 
for experimental tests. The advantages of this arrangement 
are readily apparent. The row of cotton plants pass through 
the picking throat of the machine first, and the cotton is picked 
before the plants contact any part of the tractor. 

The operator is seated directly over the row for good 
driver vision. The large capacity basket is located out of the 
way behind the operator and over the top of the tractor hood. 
An interesting development over a period of several seasons 
was carried on in filling the basket completely and auto- 
matically with no attention from the operator. 

Extremely wet seasons resulting in heavy rank plant 
growth were being experienced, and in order to relieve the 
crowding of much green foliage through the top portion of 
the picker throat, it was decided to increase the height of the 
picker drum box approximately 10in. The first high-drum 
cotton picker was built in 1941, and at the same time a higher- 
clearance tractor was built to accommodate the high-drum 
picker and to further insure gentle handling of the plants 
with the tractor passing over the rows. 

In the building of the high-clearance tractor, the regular 
tractor axle was utilized as a countershaft, and by adding 
gear’ housings we obtained full reversal of ali forward speeds, 
which permits two picking speeds and also a choice of higher 
transport speeds. Ten machines were built and tested in 1941. 
All picking attachments were mounted on modified or high- 
clearance H tractors. The Model H tractor was selected as 
most desirable considering cost and weight. 

In November, 1942, after these latest experimental cotton 
pickers had conclusively proved that they met all the require- 
ments for the successful picking of cotton, the International 
Harvester Company made a public announcement that the 
machine was ready for production. The mechanical picker of- 
fered a favorable solution to the critical labor shortage in the 
cotton country as a result of the war. Many cotton cabins 
were empty. Some thirty machines built in the engineering 
department from 1941 through 1943 and 75 machines built by 
the manufacturing department in 1944 were equipped with a 
two-fan and separator-box cotton conveyor system. Experi- 
ence with machines in late season field conditions indicated 
increased power was needed to operate in muddy fields and 
the high-drum picking attachment was therefore designed to 
mount on the M tractor. The greater power of this tractor is 
more desirable also for other farm operations in the Missis- 
sippi Delta and the irrigated Southwest where cotton pickers 
have been introduced in largest number. 

During 1945 in the cause of further lowering the cost of 
the machine, as well as to simplify the operator's task, a sim- 
ple one-fan cotton conveyor system was adopted and is in use 
on present production machines. 

An effort to provide a picker for “short” cotton was made 
in 1942 through 1944. The picker unit consisted of two picker 
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drums, tandem arranged, picking the row of plants twice from 
the same side. Ten of these picking attachments were mounted 
on Model B Farmall tractors and have reportedly done a good 
job of picking when operated in plants of suitable height. The 
picker bars were fitted with only 10 spindles whereas the pro- 
duction high-drum machine has 20 spindles. 

A machine which has been revived recently is the 14 high 
series which was experimented with for many years prior to 
the introduction of the 20 high series as the machine to sell to 
the trade. The one-row, high-drum machine was arrived at 
after many years of field testing, redesigning, experimenting 
and rebuilding. The machine in the 20 high-spindle height 
was selected as the introductory machine because it was best 
qualified to meet the great number of variables found in the 
cotton fields across our entire South. 

Some progress has been made toward adapting the 14 high 
series cotton-picking attachment to our Model C Farmall trac- 
tor in an attempt to provide a lighter weight and lower cost 
machine. 

Two-row machines have been experimented with for many 
years but preference was given to first producing a satisfactory 
one-row machine. In the early experimental days a two-row 
machine was apt to further delay progress when trouble was 
encountered, and many of the attachment-type machines, al- 
though designed to accommodate two picking units, went to 
the field fitted up for picking one row only for test purposes. 

A two-row machine utilizing two of the 14-series cotton- 
picking units, incorporating the time-proven staggered picking 
drums, was built and tested in the Mississippi Delta and in 
California last season. It has a new feature in that alternate 
rows of the same planting are picked. Most large acreages of 
cotton are planted and cultivated with four-row equipment. 
With this picker, if rows 1 and 3 are picked first, rows 2 and 
4 are picked on the return trip. This two-row machine is de- 
signed as an attachment to the M Farmall tractor. The picking 
units are interchangeable, not rights or lefts. Farmers may 
wish to purchase a one-row machine to which at a later date 
the second-row attachment may be added. This arrangement 
in addition to using standard production one-row picking units 
has the feature of accessibility to the working parts. 

Good high-percentage picking depends primarily on the 
spindles with the doffers playing an important part in remov- 
ing the cotton. Another important functioning part of the 
picking mechanism is the moistener unit. In green plants spin- 
dles foul up with a mixture of plant sap, dirt and cotton fibers. 
In the early days of the long, straight spindles, this building 
up of knots of lint on the spindles was a real obstacle to’con- 
tinuous operation and periodically this build-up of material 
had to be removed by hand, aided with pocket knives and 
liberal applications of water. 


TEST DEVICES TO APPLY WATER TO PICKER SPINDLES 

Many devices to apply water to the picker spindle surfaces 
were tested, but all failed to do a consistently complete job, 
until water from a distributing device was piped in equal 
amounts to each row of spindles. A film of water is applied 
by means of specially designed rubber wiper pads to the entire 
conical picking surface of every spindle in each of the twenty 
rows just before the spindles enter the picking zone. 

A great many conditions have improved since our first 
mechanical cotton-picking machines embarked on their initial 
field tests. There has been a gradual improvement, particu- 
larly during the past ten years, in both plant and field condi- 
tions that have eased the job for the machine. After the picker 
was recognized as having “arrived”, and the introductory 
machines had proven themselves to even the most skeptical, 
many agencies went to work on problems that have all helped 
to contribute in no small measure to the success of the cotton 
picker. 

At first there was a tendency to attempt to harvest the 
crop too early, influenced somewhat by the hand picking. 
Some early season tests with experimental machines were 
made to insure time to make changes and return the machines 
to the field for results the same season. 

Changes and improvements were made on many machines, 
extending out beyond the normal season, which was not al- 
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ways conducive to good results as plant stems became very 
brittle and cotton was dislodged from the plants by the slight- 
est contact. 

In the early season the plant foliage presents the most 
serious and difficult operating condition for mechanical pick- 
ers. Experience taught us that there is a right and a wrong 
time to start picking, depending on condition of plant foliage 
and percentage of open pickable cotton. “Live” green or 
“juicy” green leaves, army worms and so called “honey dew” 
caused by plant lice added to the early-day trials. 

Today much of the insect life on modern cotton planta- 
tions is kept under control quite well with insecticides. De- 
foliation when successfully accomplished has definitely done 
much not only to denude the plant of leaves, but has prepared 
the plants for easier mechanical harvesting by doing away 
with a great deal of the green stickiness that was difficult to 
cope with. Defoliation permits the sun to reach the bolls and 
mature a greater percentage of bolls earlier, and the sample 
picked from successfully defoliated plants contain a compara- 
tively small amount of leaf trash. 

A poor or incomplete job of defoliation results in the leaves 
drying and lodging in the plants, subsequently being crumbled 
and ground up in small particles and mixed with the cotton 
during the picking process. 

Improved varieties of cotton, methods of planting, soil 
management, tillage practice, insect control, and defoliation 
have all contributed to help harvest the crop mechanically, 
and improve the grade of machine-picked cotton. 


COTTON PRODUCTION EXPANDS TO THE WEST 


Cotton's westward expansion goes on at increased rate. 
Conditions existing in most of the arid sections of the West 
are more favorable to mechanical harvesting of cotton than 
they are in many of the humid sections of the East. 

Improved drying, cleaning and ginning equipment is an- 
other very important factor which was recognized as a neces- 
sity in the early development days of the picker as well as the 
stripper. Because cotton has to be partially processed before 
the farmer can sell his crop, we interested ourselves very 
vitally in the proper handling, drying, cleaning, and ginning 
of machine-picked cotton, 

The cleaning mechanism was an important part of many 
of the early cotton pickers and cotton strippers. 

However, cleaners mounted on field machines, besides hav- 
ing the disadvantage of added weight, also were limited in 
capacity. A cotton picker equipped with a cleaner would 
usually be delayed in starting on a damp morning and also be 
restricted to operation in fields of lighter yields because of 
cleaning capacity. 

Stationary cleaners in the field required additional handling 
of the crop. 

A large experimental drier and cleaner for machine-picked 
cotton was erected alongside the cotton gin building on the 
Hopson Plantation near Clarksdale, Miss., during 1937. This 
cleaner was designed to handle the cotton gently a great num- 
ber of times and many thousands of bales of machine-picked 
cotton were passed through this cleaner before ginning, with 
beneficial results. 

A compact arrangement of three cleaners and a drying 
unit was hauled with our test caravan for several years to 
prove to ourselves and others that it was not impossible to 
clean machine-picked cotton. and obtain improved grades. 
Considerable time was spent cooperating with the cotton gin 
and cleaning machinery manufacturers to acquaint them with 
conditions of machine-picked cotton. 

An experimental gin and cleaner installation was built on 
the Ohlendorf Plantation near Osceola, Ark., to prove more 
conclusively how the grade of machine-picked cotton could be 
improved with further development of cleaners and driers. 

After many years of experience in cleaning freshly har- 
vested machine-picked cotton, the conclusion was reached 
that to be thoroughly and successfully accomplished, mechan- 
ically-picked cotton should be dried and then cleaned at the 
gin, where it can be done properly at a slower rate with 
equipment less restricted in size and capacity. 

(Continued on page 599) 
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Land Preparation for Irrigation and Drainage 
By Ivan D. Wood 


FELLOow ASAE 


PPLICATION of water from streams and rivers to the 
land has been a practice followed by farmers in almost 
every country for unknown ages. The remnants of 

ancient irrigation systems can be found along with the remains 
of almost every past civilization. 

In the United States irrigation was extensively practiced 
by the aboriginal tribes of our own Southwest. Near where 
the city of Phoenix, Ariz., now stands some ancient race 
irrigated lands which supported 20 large communities. More 
than 150 miles of main canals have been traced. It is believed 
that the first extensive irrigation by white men on this con- 
tinent was done by the Mormon settlers in the Salt Lake 
Valley more than 100 years ago. The waters of what is now 
City Creek were diverted upon small areas of land which was 
later planted to potatoes. 

In building these early irrigation systems little was done to 
improve the land surface in order that water application 
might be made easier and more effective. Usually the irriga- 
tion system consisting of ditches and laterals was designed 
to fit the existing topography. Small laterals were carried out 
upon the ridges and the water allowed to run down the 
steepest available slopes. 

With some of the earliest systems little other than wild 
flooding was practiced. A portion of the stream was diverted 
to the high side of the field with a plow furrow or small 
ditch, and banks were cut allowing the water to flow unevenly 
over the surface. In these early days very little attention was 
given to the water-holding capacities of the soil, to the ero- 
sion of the surface which resulted from poor application prac- 
tices, and very little was known about labor-saving devices 
and structures. 


Irrigation Comes to East. Early irrigation developments 
were confined, for the most part, to the west where rainfall is 
insufficient for growing other than grain and hay and where 
frequent droughts sometimes cause complete crop failures. In 
late years it has been found that irrigation is profitable even 
in those areas of rather abundant rainfall. Certain crops 
require an adequate supply of moisture from the beginning of 
their growing season to the end. Even a drought of short 
duration may greatly depreciate both the quality and the yield. 
Thus we find the trend of irrigation to the eastward. Often a 
combination of drainage and irrigation is necessary in the 
same field. The rainfall of spring and early summer may 
cause wet conditions of fields which hamper crop growth and 
seriously retard farming operations. 

The latter condition is particularly true in those areas 
where the land has little natural slope and where the micro- 
topography shows many potholes which in some cases may 
occupy as much as 30 to 40 per cent of the entire field surface. 

Up to the present time irrigation in the eastern states has 
been accomplished mainly through the use of sprinkler sys- 
tems. Until the 1950 census is available, no very accurate 
estimate can be made of the number of acres so irrigated. It 
is known, however, that the increase has been phenomenal 
even in such states as Florida, Iowa, Illinois and Indiana. Had 
the sources of supply been more abundant the increase would 
have been much greater. 

Land-Preparation Practices in the West. Very little land 
preparation was done in the beginning of irrigation in the 
West. The topography of the field was accepted as it existed 
in its natural state and the irrigation system was designed to 
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fit it. This type of planning resulted in many small fields with 
a variety of row directions, ditches which followed ridges and 
irrigation water being diverted down steep slopes. The ulti- 
mate result was serious erosion problems and the use of an 
undue amount of labor in water distribution. 

The present tendency in western land preparation is to 
modify the land surface to fit a predetermined irrigation sys- 
tem wherever the depth of soil will permit. The various 
modifications now being employed consist in producing uni- 
form slopes, reducing existing slopes, reducing to a minimum 
the number of fields and consequent row directions, and plan- 
ning for a reduction in labor when water is applied to the land. 

I should say that the tendency in the west at present so far 
as land preparation is concerned is toward such modification 
of the land surface as will produce the highest application 
efficiency with a minimum of work, and this goal has been 
accomplished through the research and operation of several 
agencies and has been made necessary for economic reasons. 
In many cases the irrigation farmer has no hired help. He 
must not only handle the irrigation water but all his farming 
operations in addition. This has called for an irrigation sys- 
tem which is a far cry from that used by the early pioneers. 


Irrigation Problems in the East. As has already been 
stated, areas of high rainfall are subject to periods of drought 
when the yield and quality of certain crops may be seriously 
damaged. The same areas are subject to periods of heavy rain- 
fall in the spring and early summer. Under certain topographic 
and soils conditions serious crop damage may result. 

While it has long been thought that the sprinkler system 
is the only successful one to use in areas of high rainfall, the 
problem may be solved by modifying the land surface to pro- 
duce good drainage as well as permitting gravity irrigation. 
The author contends that this is not so. It is probable that a 
likely explanation of this thinking may be found in the fact 
that western irrigation techniques and know-how have not 
been well understood in the East. From experiences in several 
states it has been shown that the character of the land sur- 
face can be modified to produce conditions suitable to gravity 
irrigation and also to good surface drainage. 

Along the Missouri River in western lowa some notable 
results have been accomplished along this line. In this par- 
ticular area it is possible to obtain a good underground water 
supply from gravel sheets lying rather close to the surface. 
Irrigation wells are relatively cheap and easy to construct. In 
this instance, it would have been possible to have pumped 
directly from the well into an irrigation sprinkler line, but it 
would also have been necessary to modify the land surface to 
produce good surface drainage to dispose of spring and early 
summer rainfall. It seemed logical, therefore, to attempt to 
produce a land surface which would permit irrigation water 
to be distributed by gravity in furrows and at the same time 
allow these furrows to remove spring and early summer rainfall. 

The combination irrigation and surface drainage system 
may be designed in a variety of ways. In areas where there is 
little or no natural slope, it is necessary to so modify the land 
surface that proper grades will be provided to remove excess 
water from rains. Fig. 1 is a cross section of a 40-acre field 
showing one method of grading which has been successfully 
used. Wide drains, made with heavy earth-moving machinery, 
are placed at either side and through the center. These drains 
are easily crossed with farm machines and should connect 
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with main drainage ditches or laterals 
thereto. The land surface is graded 
to allow from 0.4 to 0.6-ft fall from 
a ridge midway between drains. The 
10-acre field now contains two ridges 
and three drains; however, each side 
drain serves a strip 330 ft wide in 
the adjoining field. Good surface 
drainage is provided since the pot- 
holes are filled and each furrow which crosses the drain at 
right angles serves as a carrier of excess water. 

Fig. 2 represents two means of conducting irrigation water 
along the ridge and distributing it to each furrow. An irriga- 
tion ditch on the ridge provided with siphon tubes, one to 
each row, requires only a small initial outlay of cash. Gated 
surface pipe (described later) is more expensive but also 
much more convenient to use. 


Proposed Designs for Irrigation and Drainage. The first 
step in the design of a combined irrigation and drainage 
system is the evaluation of the farm unit or fields involved. 
The making of a conservation map includes an examination 
of the soil to a considerable depth, an extremely accurate 
topographic map, an examination of the water supply possi- 
bilities, facilities for disposing of excess flood water, and other 
pertinent data. 

Some land surfaces involved are so flat that the making of 
a topographic map is practically impossible. It has been found 
advantageous to stake the field in rectangular coordinates, the 
stake lines being placed either 50 or 100 ft apart depending 
on local conditions. Often these same stakes can be used in 
grading operations. . 

An extremely accurate soil map is necessary to determine 
where land leveling can be safely done, and the position of 
the water table should also be located if it is liable to come 
within the crop root zone at any time during the growing 
season. 

In cases where there is no natural fall to be taken into 
consideration, the field may be graded into a series of sloping 
planes leading the water toward well-defined drainage courses 
as explained in previous diagrams. The drainage courses or 
ditches should be wide enough to cross with any type of 
machinery. The spacing of these drainage courses across the 
field will depend on natural slope available and other condi- 
tions. It has been found convenient to space them 660 ft 
apart. The ridge between carries the irrigation ditch or gated 
surface pipe. 

The sloping planes are usually given a grade ranging from 
0.1 to 0.2 ft per hundred feet. This fall in the furrow will 
generally remove flood water soon enough to prevent damage 
and will carry a non-erosive furrow stream when irrigating. 

Fig. 3 is one typical design for a 40-acre unit where the 
land surface is flat. Three drains and two irrigation ditches 
service the tract. The drains are given some grade from the 
center of the field toward either end. The same is true of the 
irrigation ditches. A pumped well at A furnishes the supply 
which should not be less than 1 cfs or 450 gpm. At this rate 
of delivery a 2-in application of water can be made over the 
40 acres in 80 hr or ten 8-hr days. 

The cost of the combined drainage irrigation system will 
depend upon conditions to be met and equipment used. If the 
land has sufficient natural fall, grading operations may be 
confined to smoothing the surface, the main cost 
factors being the wide field drains, the pumping 
plant, irrigation ditches or gated surface pipe. 

The cost of a system as shown in Fig. 3 
would probably be about as follows, if the 
natural land surface were flat and the finished 
planes were given a fall of 0.2 ft in 100 ft and 
aluminum gated surface pipe were used: 


10,000 cu yd of grading at 15c $1,500 
Three drains (two chargeable to this unit ) 200 
600 ft of 12-in gated surface pipe 1,000 

$2,700 


Cost per acre, $67.50 
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Fig. 2 Head control for row crops 


Using irrigation ditches and siphon tubes instead of gated 
pipe, the cost would be as follows: 


10,000 cu yd of grading at 15c $1,500 
Two drains 200 
Irrigation ditches 100 
Siphon tubes and check dam: 150 

$1,950 


Cost per acre, $48.75 


The expense of providing a dependable source of supply is 
difficult to estimate. In some cases the water of a stream 
could be diverted at small cost. In other cases an inexpensive, 
horizontal centrifugal pump could be used for lifting the 
supply from a stream or lake at small expense. Where it is 
necessary to drill an irrigation well, install casing and pro- 
vide a power plant, the expense may often run in excess of 
$2,000, or $50 per acre for the 40-acre unit. Some source of 
water supply, however, is necessary no matter what type of 
irrigation is installed, be it gravity or sprinkler. Some actual 
installations of combined irrigation and drainage systems 
made by large canning companies in Iowa have cost approx- 
imately $47 per acre. In this case some very inexpensive 
irrigation wells and pumping equipment were used. Experi- 
ences during the spring of 1950 showed the system to have 
worked perfectly. On land which was not so treated in the 
immediate vicinity crops were badly damaged. One operator 
reports that despite the extremely heavy rainfall he has an 
excellent crop of wheat on land which under ordinary circum- 
stances would have netted nothing. 


Maintenance of Land Surface. One of the most difficult 
jobs in gravity irrigation is maintenance of the land surface. 
After a careful and expensive job of land leveling has been 
done little will be gained if the surface is disturbed by in- 
discriminate plowing or by other operations. 

The two-way plow is extensively used on irrigated lands 
since it is partially successful in maintaining a smooth surface. 
This implement has two sets of shares and while one is in 
operation the other is lifted clear of the ground. It is not 
necessary to plow in lands since the operator can turn, lower 
the alternate set of shares, and go back filling the furrow 
which has just been plowed. More recently many western 
irrigators favor tillage machinery using sweeps which simply 
cut through the soil, raise it slightly and drop it back in the 
original location. 

Various types of land-smoothing machinery are available. 
Most of these machines are long and are prowided with a cen- 


Fig. 3 Typical design 
of a combined irrigation and 
drainage system for a 40-acre unit 


au 


PR Ch Lot eee eae ee ire. - Copa ee Laren oe kaa co Wok ease See a eee Oth ey rn ess 
¢ ee ihhey ees ds aide Nig eetor Je Sag . pe Batis Soke ae - a tb = iri ues Be ssh ES Sap ey, , Rea: eet io 
eb, Rg tks oe Wa) oe + Ror s. MEC ne < akg Re ce ie ae Py as iS ES, Sen ce RS Oe ea, | Be eS og ce ET 
ces Re aed Be heii: Site, eae: Be sro ny VR Se) 2 pte? ce SP et Ek | Vea SS oR eam 8 
ete =: LONRMEN Oe Ginseee a ck eM ys, Lek ce - iy esx" ae Fah: fall RS aie. 6. Sun a tia tet) ALR Naa aaa a allah 
(CN AOS 2 ib ieee CCCI: + Re Bose 42 Re Sk Ee ee eye: Se a 
Cee , a ai pr nametniy eit 2? <a 
eee ah 
ee 4 
Satie a. 
if es 7 © 
as hae 
oe ee ee a 
ee { 
heres oe 
pars ot 
hans oe , 7 
eS PC \ 
Bune , 
Pe ae SIPHON TUBE ‘ | 
ki 2 [ sunrace 
Bee PIPE 2 z R) =. 
aie, ye Se > ~ ‘e 
Bere ‘i £ EF '? i 
ee mated ( de e ‘ ; 
real: ZAC - Feed ane | 
ea . wa re" - =e = i 
nea : 
YO Se a 
ss us 
ee. oe 
eae hen 
ees j 
hel eats om 
ae Pe 
eas heed a. 
eS 5 
a Manic he 3 t 
ei 
ae re 
ae i 
x ee ; 
Be ea, 
er ny 
no erg | 
ea 
= AS : 
ae: 2 
OF via a r 
; ae — 
<a 
es, | a 
ee dae s . | pb 
ie | Poe 
ee cm 
Be we 
oie fee 
HE 
Bae ; 
oa 4 
eae x ‘ 
moe _ Bs ’ 
ie a 
re | eae . 
in ae Xa). 
ci] a ae 
1 fee: of 
a; ed 
he ee Pt: 
vate ; ac 
ae |} i 
2h ee 1a 
Ae. at 
Denn Nts 
biol z | 
ies ay 
gst: ao i 
0 a Ae 
uae or 
Ae -y #% 
ra ess 
Se: i; 
eh ‘ 
a " ifs 
te 3 
ie i 
a 4 
Ff > te 
eA ea oo 
oT a 43 
a) 
bse 
ae ; 
Qa ie 
wih s va Es 3 x ee 
Way sd * >» Ff 
Rare Pees - <\e Pm) as 
a aaR — ~\d - 
Seta \ a a 
; ‘ ‘ Rio ’ . & 
aersee , 9 ue 
ut 58 a ; ot 7 a ee 
33 [i - rd ’ ee 
Ses ae bs or R an . Ri 
Helene oe ot —— a eo: 
res A we Z 4 1h 
Ext we eZ 7 
: X P he 
5 oe — fll > 4 A 
ae s Z : : 
ater wSS \A we (CROP ROWS - 
i DN ie 4, “4 ? 
vee A “" “Bf 4 
ole © 2a sae ‘ . | 
haces Wyse ae 
La vere Pa LE wo a 
Tel i Ps é LE ta ; 
a Vit $ ei 
oS “OF Y y gg 
eat ss 
Lee of. 
Day ae y i 
ne ee 4 
Migs ts Ss Lh «RS 
ie J 
eas ts 
Ce es : a 
at eal ; Wy 
a ae oe 
Fitts 5 = i : 
Fira er. 
hag > 
z Beat os. _ 
a veg _ 
ity aoa.) ' i 
es on ; =e 
Draeies i a 
pee ase ir 
Thais in 
Tee > “conan bee 
jie es pga untae nie it an lata wtp 1 oe or ey 7 Raa oR CES ; , ste 
ag ane che. .apieR keene Pl gt Tt poe LL Sopa See bee NES Te Patel ae ' — i Me eh 
ae ~ canta i 7 a 2 ares gir ots a Pelee. Pe =a eee sak ee: 1g be ena fa. ty es eat es | ae a fs Sa oe eos 
meee: ee i eat 5 sapiee aS Pete f He 3 co pe set ts 5 ae A +4 2 & a ae Sis Save 
te FEAR SR ce hon ene ee ait Se ee ee yee ‘oad he 
eon Sears. Bish: oo eos Grn, eee Se Beran i Hee 4 oS a aac, “aaa 
Leyte tt 5 Gea Meee © SUES Sea ead ths hey Cog ol wo ev BE i San ee ee at a ks etal tie igs ee Le 


AGRICULTURAL ENGINEERING for November 1951 


DRAIN 


+ 
j 


Ow GIRECTION 


ore daleond 
emi ws a 


7 


Ma, 


© owe ce co cee cmme essa oe @ oe Se Seeseses seem ees See eeeee 


wm nanne anne een rn nn nen nee oy 


‘ 

' 

' 

Fig. 4 This shows a portion of a field in Fremont County, Iowa, 
designed and constructed for irrigation and drainage 


tral blade. Their operation is much like a carpenter's plane. 
They cut the high spots and fill in the low ones. Practically 
all of these machines are now hydraulically operated and do 
not require a great deal of experience on the part of the trac- 
tor driver. Where gravity irrigation is to be practiced some 
type of land-smoothing equipment should be operated over 
the land surface at least once each season. These machines 
range from 6 to 8 ft in width and the smoothing operation is 
not particularly expensive. These same machines could be 
used for -maintaining the wide drains. 


Head Control for Irrigation Water. When itrigation water 
is brought to the land by gravity methods control of the flow 
in each furresy is extremely important. Excessive flows are 
wasteful of water due to tail water loss at the lower end of 
the furrow and are liable to cause serious erosion. 

Modern “methods of head control consist in the use of 
siphon tubes of various sizes and kinds. For a length of run 
of 330 ft as indicated in this paper, it is probable that a 34 or 
l-in siphon tube for each row will be sufficient for most soils. 
It is common practice to use two siphon tubes in each row 
until the water has reached the end of the furrow and then 
to reduce the flow by removing one tube or substituting a 
smaller one. 


More recently gated surface pipe has come into extensive 


use. This pipe is Saale in sizes from 3 to 12 in in diameter, 
in lengths of 10 ft, and of either steel or aluminum, Along the 
sides of the pipe are adjustable gates spaced to correspond to 
each furrow. 


The gates may be opened or closed at will 
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Fig. 5 Cross section north and south of the near east side of the field shown in Fig. 4 
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depending on the flow required. When pumping from a well 
or stream, water is usually delivered into a vertical standpipe 
and then into the gated pipe. 

Preparedness Is the Watchword. In areas where soil and 
topographic conditions are such as to produce a drainage 
problem in the spring, the operator must certainly be prepared 
for immediate removal of excess water from the land surface. 
This can best be done by modification of the land surface to 
produce the necessary drainage and removing the excess water 
quickly before crops are damaged. 

Often in these very same areas irrigation water is needed 
during certain hot, dry periods of the summer. The same 
modification of the land surface which will produce drainage 
will also permit of gravity irrigation. The operator should, 
however, be prepared to put the system into operation imme- 
diately at any time. By the use of the gated surface pipe it is 
possible to have water running in the furrows in a matter of 
a few hours. Stringing the light portable pipe through the 
fields and adjusting the gates is a relatively simple matter 
and one which does not require a great deal of man labor. 

A knowledge of soil moisture conditions is essential and 
this can only be obtained by soil borings and sampling for 
moisture content. It is essential that the system be started in 
operation before all the readily available moisture has been 
exhausted in order to prevent excessive damage to the crop. 
The application of irrigation water requires time when small 
heads of water are used. Attention is called to the fact that 
using 450 gpm approximately 80 hr are required to apply a 
2-in irrigation to a 40-acre field. 


Cotton Picker Development 


(Continued from page 596) 


Cleaning of mechanically-picked cotton was definitely the 
ginners job, and perfecting and manufacture of cleaning equip- 
ment was the responsibility of the cotton gin and cleaning 
machinery manufacturers. As proof of a job well done many 
existing cotton gins have been improved with the latest clean- 
ing equipment, and a considerable number of modern cotton- 
gin installations have been erected wherever mechanical pick- 
ers are operated in appreciable number. 

The 18 years of cotton-picker development from 1924 to 
1942 included a great variety of work, all of it necessary to 
final accomplishment of a practical machine, and a step for- 
ward in mechanizing the cotton crop. 

Since 1942 continued improvement of the introductory 
high-drum cotton picker has proceeded along with cost reduc- 
tion work and changes to facilitate manufacture. Production 
from 1943 to 1948 was very limited. Only 325 cotton-picking 
attachments were built and sold. In 1948 production was in- 
creased with new factory facilities provided, and 3,175 picking 
units were produced prior to 1951. With this year’s produc- 
tion added, the total should be approximately 5,000 machines. 

The many years of effort put into the development of the 
mechanical cotton picker seems justified in the eyes of those 
who were privileged to participate in the progress year after 
year. In our country today it is good to reflect that the 5,000 
mechanical cotton pickers in the field represent the release of 
an army of over 100,000 men for more important work. 


Engineering Employment 


| IGH lights of the current employment situation 
| and outlook in the profession are, briefly, as 
baad follows: A serious shortage of engineers has devel- 
oped since mid-1950, owing primarily to the 
increased demand for personnel generated by 
the defense program. Opportunities both for 
new graduates and for experienced men will be 
excellent in the near future. Over the long run, 
the profession will probably continue to ex- 
pand substantially, under conditions either of 
peacetime full employment or of continuing 
mobilization.—From August, 1951, supplement 
to Bulletin No. 968, “Employment Outlook for 
Engineers,” U.S. Department of Labor. 
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‘Effect of Present Installation Prac- 
tices on Draintile Loading” 


To THE Epiror: 


N THE above-titled paper in AGRICULTURAL ENGINEERING 
for July, 1951, Schlick, Frevert, and Schilfgaarde presented 
three nomographs for the determination of the design loads 
on underground conduits. Due to the great increase in the 
use of tile-trenching machines, it is extremely important that 
consideration should be given to the width, as well as depth 
of trench in which tile was laid. In general, trenches average 
considerably wider than when hand-digging was almost uni- 
versally practiced. 

The paper states, under the subtitle “Miller's nomograph,” 
that “... With the change in installation practices, however, 
the loading conditions have been changed so that this formula 
does not always apply. Consequently the loads as determined 
by means of Miller's nomograph are not always those which 
one would obtain from the Marston theory . This state- 
ment is correct to a certain extent. It seems, though, that more 
should be said as to the merits and limitations of Miller's 
nomograph. 

The accompanying table, which has been used for the past 
several years in Minnesota*, shows the maximum load on 
various sizes of tile under different depths of cover. It should 
be noted that, tor a particular size tile, there is a minimum 
trench width which gives the maximum load under a — 
depth of cover over the tile. Beyond this minimum width, 
further increase in width does not increase the load. This ion 
is also indicated in Fig. 3 of the paper mentioned. For a cer- 
tain size tile, if the ditch width is less than that shown in the 
accompanying table, Miller's nomograph is fully applicable. 
When the width increases beyond the minimum value indi- 

cated, Miller's nomograph should be replaced with the figures 
in the table. 

In fact, the nomographs given by Schlick, Frevert, and 
Schilfgaarde can be considered as the combination of Miller's 
nomograph and the table. As can be seen from the example 
given in the paper, where the first W’. is 2470 lb per lin ft for 
a B. of 1.0 ft, this is very close to the figure 2450 lb per lin ft 

calculated from Miller's table, while the second W’, based on 
B, = 1.5 ft gives 1130 lb per lin ft which is to be used as the 
design load. This value is given as 1150 by Miller's nomo- 
graph. In this case, of course, the width of ditch is well 
within the minimum value shown in Miller's table. 

To take another example, suppose a 6-in tile is installed 
with a 4-ft cover in a ditch 24 in wide in thoroughly wet clay. 
This ditch width is purposely selected greater than the min- 
imum width given by the table. From Miller's nomograph, the 
load W’, would be 1150 lb per lin ft, while the table gives 780 
lb per lin ft for a cover of 4 ft. Thus the maximum load of 
780 Ib per lin ft should be used as the design load. If we use 
the nomograph given by the authors (Fig.4) there are two 
readings, W’. = 1130 lb per lin ft and W’,, = below 800 lb per 


*Miller, Dalton G.: Unpublished data 


MAXIMUM LOADS ON TILE WHICH RESULT FROM A COVER OF THOROUGHL 


jometer of tape 
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lin ft, presumbly equal to about 780 lb per lin ft. The lower 
reading, according to authors, should be used for design load. 

In general, for smaller size tile, the application of Miller's 
nomograph might give results which were too high because 
the standard ditch made by the trenching machine is more 
likely to be wider than the minimum width shown in the table. 
As for the large size tile, Miller's nomograph usually gives the 
proper load on the safe side. It follows that using either the 
authors’ nomographs or Miller's nomograph, supplemented 
with the table shown, gives essentially the same results. 

The paper by Schlick, Frevert, Schilfgaarde is a valuable 
contribution to the subject of loads on pipes in ditches as 
determined by the Marston formula. The paper not only 
emphasizes the importance of careful consideration of trench 
width, as well as depth, when calculating the loads, but also 
in the meantime clarifies some of the misconceptions regarding 
the influence on loads of extremely wide ditches. 


Graduate student ROBERT CHEN 
Division of agricultural engineering 


University of Minnesota 
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Automatic Feed Grinding and Handling 


By M. W. Forth, R. W. Mowery and L. S. Foote 


Assoc. MEMBER ASAE 


EVELOPMENT of a completely automatic, electric 
feed-processing system that can be installed in corn 
cribs or feed-storage centers so that ear corn, small 

grain, and supplement can be removed from storage, fed into 
the grinder, and the finished product conveyed to feed wagon, 
self-feeder, or prefeeding storage, was the objective of the 
research project reported in this paper. Such a system enables 
the farmer to take advantage of electricity as an economical 
source of power, greatly reduces the labor of feed handling, 
and gives the operator the opportunity to do other chores 
while the feed is being processed. 

The problem was divided into three basic segments, name- 
ly (1) the adaptation of small (5-15-hp) grinders to auto- 
matic feeding of ear corn and small grains, (2) design of 
mechanisms for conveying, feeding, blending, and dust con- 
trol, and (3) the application of automatic controls for regu- 
lating the rate of feeding and providing overload, underload, 
and shutoff protection. 

After preliminary test work on the necessary component 
parts in the laboratory, three farm installations were made. 
The first installation (Fig.1) at the Russell McAllister farm, 
DeKalb County, has been used during the past two seasons 
to grind more than 3,500 bu of ear corn. A second cooperator, 
Stanley Wood, Champaign County, Ill., has ground 2,000 bu 
of ear corn. On this farm, tests were made on five mills and 
three general types of feeding conveyors between crib dis- 
charge and hammer mill. The third test model was a com- 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Il, December, 1950, as a 
contribution of the Rural Electric Division. 


The authors: M. W. ForrH and R. W. Mowery, assistants in agri 
cultural engineering research, University of Illinois, Urbana, and L. § 
Foore, agent, Farm Electrification Division, U.S. Department of Agri- 
culture (Agricultural Engineering Bldg., University of Ilinois, Urbana). 

AutTuors’ Notr: In 1948 agricultural engineers of the Public Serv- 
ice Co. of Northern Illinois developed a demonstration model of an 
automatic ear corn grinder, fed by a conveyor and driven by a 5-hp 
motor. The conveyor-drive motor was turned off and on by a solenoid- 
type overload relay in the motor circuit. In 1949 a project for devel 
oping and farm testing automatic feed-grinding units was established 
by the Hlinois Agricultural Experiment Station with joint sponsorship by 
the Public Service Co. of Northern Illinois, Illinois Northern Utili 
ties Co., and Western United Gas & Electric Co. The study was ex 
panded later to include cooperation with the U.S. Department ot 
Agriculture, Division of Farm Electrification 


Fig. 1 First model of automatic ear-corn-grinding installation using 5-hp 
motor and Bell hammer mill — McAllister farm, DeKalb County, IIL, 
August, 1949. “Over-under” chain feeder with enlarged mill throat 


and expansion chamber 


MeMBER ASAE 


plete feed-processing unit on the Robert Lynch farm, Marshall 
County, Ill. On this farm, 2,500 bu of ear corn and 3,500 bu 
of small grain and protein have been preblended and ground 
for feeder cattle and hogs. 

Service recorders, watthour meters, and scales or weighing 
devices were used to obtain data on dependability of opera- 
tion, power consumption, and capacity. Detailed electrical 
load studies were made with continuous recording equipment 
to record voltage, current, and power requirements during 
operation. Because of noticeable differences in hammer mill 
and 5-hp motor performances on the test farms, comparative 
studies were made at the laboratory where voltage and feed- 
ing conditions could be duplicated for each test, and the rea- 
sons for the differences in capacity and energy consumption 
determined. 

The hammer mills used in these tests were 5- to 15-hp 
size; two were hatchet-type mills with the blower integral 
with the hammer rotor, two had swinging-type hammers, and 
one had fixed-type hammers. (The latter three are referred to 
hereafter as conventional-type mills.) The feed chute or 
“hopper” of each mill was remodeled so that ear corn would 
slide down the chute into the throat of the mill. The throat 
section of each conventional type mill was enlarged to reduce 
the tendency to clog with husks and short pieces of stalks. 
This was not necessary on the hatchet-type mills because the 
chopping action agitated the feed in the chute or hopper. 

When the hopper and throat sections of the conventional 
mills were modified, it became necessary to develop a method 
of controlling the splash back from the hammers. This was 
done by providing a hood to cover the discharge end of the 
feed conveyor. 

Another problem evident in all three conventional-type 
mills was screen blockage and fan-intake plugging when ex- 
cess shelled corn or small grain was mixed with ear corn. In 
such mills, having the screen at the bottom, the small grain 
dropped down through the coarse screen faster than the fan 
could remove it, yet no overload condition occurred in the 
mill in time to stop the conveyors and allow the mill to clear. 

Limited experiments were made with a conventional ham- 
mer mill turned upside down and fed with an auger. This 
eliminated the problem of hopper and throat stoppage since 
the ears and small grain were forced directly into the ham- 
mers. It also simplified the control of splash back, and 
stopped screen blockage when small grain and ear corn were 
ground with a coarse screen. In tests involving the grinding 
of more than 500 bu of ear corn, no plugging of any sort 
occurred and capacity compared favorably with the conven- 
tional mills. It was also found that the mill could be stopped 
while operating under a severe overload condition, and then 
be restarted without manually clearing the grinding chamber 
since all the material in the mill would fall out of the ham- 
mers. This was an advantage when the grinder was shut off 
by time controls or by other automatic devices. The size of 
the screen was increased in order to maintain thé same fine- 
ness modulus as when the mill was in a normal position. 

Both hatchet-type mills delivered an excessive amount of 
air and created a severe dust problem which required special 
control methods. Also, because of the power used to create 
this higher air delivery, less power was available for grinding. 
The result was a lower capacity and higher energy require- 
ment. It should be noted, however, that if this greater air 
delivery were utilized in conveying feed to point of use or 
storage, then the over-all efficiency might be comparable with 
other mills. 

Crib Conveyors. Each of the farm installations presented 
slightly different crib arrangements and grinding setups. The 
most generally satisfactory installation was one in which the 
crib conveyor was 8 ft long (equal to the width of the crib) 
and where a portion of the crib was partitioned off to provide 
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Fig. 2 Details of the blender used at the Lynch tarm 


a 500 to 1,000-bu “grinding bin.” The grinder was then 
located in the crib driveway where small grain was delivered 
by gravity from overhead bins. Ear corn from various parts 
of the crib was moved by a sheller drag and conveyed to the 
grinding bin with the elevator ordinarily used to fill the cribs. 
A 2x 12-in plank cover, the length of the conveyor, may be 
placed over the drag chain when the crib ts being filled to 
prevent sticking of the chain in the grinding bin. 

Several types of crib conveyors for removing the grain 
frora storage were considered for installation in the bottom 
of the corn crib or grinding bin. The one used in these tests 
was selected because it was simple, low in cost, and operated 
satisfactorily in laboratory tests. The conveyor was of the 
surface type with the driver and idler shafts vertical, which 
permitted laying it flat on the crib floor. The idle side of the 
chain returned under one of the slanting hopper sides. No. 62 
steel chain was used with flights cut from 14-in bar stock, 3 in 
high and 2 in ‘wide and welded to C-1 flight links, with the 
long axis in the vertical position. The design features found 
to give best results were (1) sloping hopper sides at least 2 ft 
high on each side of the chain, set at an angle between 35 and 
45 deg from the horizontal, (2) flight spacing between 7 and 
10 in, (3) the flights high enough to agitate and move ears of 
corn, and (4) the bottom of the trough made approximately 
the width of an ear of corn (214 in) so that the ears would 
be brought out endwise and singly. 


A leveling gate made of either wood or sharp-edged steel 
plate, slotted for height adjustment, and fastened to the crib 
wall was used at the point where the crib conveyor came out 
of the crib. This leveling gate was set approximately 2 in 
above the top of the flights, although spacing was varied 
somewhat to adjust to the best operation. Husks and stalks 
bind under the gate if set too low. The conveyors were driven 
at a rate of 8 to 15 fpm by 14 to 14-hp motors. A series-type 
motor (34-in portable drill) was used on one test farm. 

No serious problems of bridging were found in cribs where 
the corn was clean; however, at the Lynch farm, corn with 
excessive husk and stalk particles required the use of an agi- 
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tator. An attempt to solve the problem of bridging with a 
moving apron was not satisfactory. 

An agitator*, constructed from a piece of steel pipe 7 ft in 
length and 3in in diameter with two bars of 1% x1 in flat 
stock welded edgewise on opposite sides of the pipe, was 
mounted parallel to the movement of the ear corn conveyor 
and 81 in above the flights. It was rotated at 2 rpm when- 
ever bridging occurred in the ear corn bin. 

Mill-Feeding Conveyors. Preliminary laboratory studies 
revealed that if the crib conveyor discharged directly into the 
mill hopper, the mill was easily overloaded and plugged 
because the ears of corn came from the crib two or three at 
a time. This difficulty was overcome by placing a feeding 
conveyor between the crib discharge and grinder and elevating 
the corn to the grinder hopper. 

Three types of feeder conveyors between crib discharge 
and mill were tried: (1) over-under, with chain and flights 
and with rubber belts with special surfaces, (2) surface type, 
with chain and flights, and (3) augers. 

The first two of these, using both over and under and 
surface arrangements, caused piling up of cobs and grain at 
the foot of the conveyor. The auger feeder was the most 
satisfactory. There was no return motion to catch the * ‘splash 
back” and spill it on the floor. The auger was fitted in a 
U- “shaped trough with sides at least 4 in higher than the auger. 
Both 7- and 10-in augers operated satisfactorily; a 6-in auger 
was found to be too small. 

The augers turned between 50 and 100 rpm, and the chain 
conveyors were run at 80 fpm. Feeder speeds slower than this 
did not single out the ears; higher speeds forced the feed into 
the mill too rapidly. The drive for these feeders was taken 
from either the crib conveyor motor or a separate motor on 
the same control and thus stopped and started with the 
conveyor. 

Blending Device. A blender was constructed and tested in 
the laboratory for metering the ration components of small 
grain and supplement (Fig. 2). Three cylinders were made of 
8-in-diameter pipe, 8 in long. These were mounted between two 
sheets of steel plate. A cone of sheet metal was welded inside 
each cylinder at the bottom edge, and the top of the cone was 
cut off at a height of 4in to allow a shaft to pass through the 
cylinder. A cone on the shaft overlapped the cone in the cyl- 
inder and was given enough clearance to rotate easily. Holes 
in the bottom plate beneath each cylinder permitted any mate- 
rial passing between these cones to fall into the feeder below. 

The shaft in each cylinder carries rubber blades which are 
spaced laterally to divide the space within the cylinder into 
eight equal parts. Holes in the top plate, protected by 
pivoted, adjustable cover plates, allow material to enter each 
cylinder; these holes are above the rear of each cylinder. As 
the divisions on the revolving shaft fill at the back, rotation 


*The agitator design was based on the thesis, entitled ‘Processing 
Ear Corn by Crushing and Grinding with Small Electric Power Units,” 
by Russell H. Heston, Iowa State College, 1948. 


Fig. 3. The discharge bucket 
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Fig. 4 Metal divider below bucket for wagon loading 


carries the grain around to the front where it falls through 
a slot and into the feeder. The amount falling into the feeder 
is governed by the size of the gate which covers the front 
opening; the gates vary successively in length by 14-in incre- 
ments. Even feed is obtained, since the material falls from 
two or three divisions continuously. Output ranges are from 
120 to 1,750 lb of shelled corn, 100 to 730 lb of oats, and 100 
to 460 lb of supplement hourly. This variation allows for 
rations that range from 1-1-1, or equal parts of shelled corn, 
oats, and supplement, to 9-0-1 and 0-4-1. Two of the three 
shafts are driven from the third which gets its power from the 
ear-corn conveyor shaft. 

The blender was installed at the Lynch farm and is now 
in operation. The feed-in arrangement consists of three com- 
partments located above the blender. Shelled corn and oats 
are supplied through wooden chutes from 1,000 and 500-bu 
overhead bins, respectively. Pellets, supplied by a homemade 
elevator to a bin located above the metering device, provided 
the supplement for a ration. This bin has a front opening to 
facilitate checking the supplement supply as it requires more 
attention than the overhead bins. 

Dust Control. The small dust collector furnished with the 
hatchet-type mill at the Lynch farm was inadequate. A larger 
one was made and placed above the supplement storage room. 
A 9-in pipe leads from the bottom of the dust collector to 
either the grain storage bin and sacking chute for ground 
grains other than corn-and-cob meal, or the corn-and-cob meal 
discharge bucket. 

A storage chamber was mounted on the wall for holding 
1,200 to 1,500 lb of ground grain. Combined with this is a 
double-outlet sacking chute, through which grain can be 
sacked directly from the mill. The storage bin has a hand- 
operated agitator to break up bridging. A pipe connected be- 
tween the storage tox, the discharge bucket, and the hammer 
mill intake hopper permits excess air to return to the mill, 
and reduces the dust caused by excess air velocity. 

A discharge bucket (Fig.3) was developed, and it was 
found to have a decided effect in controlling dust when grind- 
ing corn and cob meal, as it tripped once each 4 to 5 min. It 
also reduced to a great extent the separation of the meal, 
normally resulting when discharged from an open spout, and, 
with the addition of an electrically operated counter, fairly 
accurate information was obtained as to the amount of feed 
ground. The bucket holds approximately 125 lb and is ad- 
justable to trip at any desired weight. A metal divider frame 
(Fig.4) is provided beneath the bucket, which directs the 
ground feed toward both ends of the wagon box, thus doing 
away with the necessity of moving the wagon forward or 
backward as it is being filled. 

Grinding Capacity. The Lynch farm grinder is of the 
hatchet type with the fan integral with the rotor. Tests indi- 
cate that with the heavier rotor and greater air delivery more 
energy is required to operate the empty mill than is required 
for one of conventional type. Capacity yields were satisfactory 
whether ear corn alone was being ground or small grains 
preblended and ground. 

When grinding a complete ration consisting of shelled 
corn, whole oats and supplement, the usual procedure is to 
use a Y4-in screen in the mill, especially if the ration is to be 
fed to small pigs. On the Lynch farm this method of grind- 
ing gave a product with a fineness modulus of 1.70, with 28 
per cent passing through a 100-mesh screen. To ascertain if 
pregrinding of oats would be of value, tests were run in 
which the oats were ground alone through a 3/16-in screen, 
and the ground oats introduced in the same ratio as before 
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into the shelled corn and supplement before grinding, using a 
l-in screen in the mill. The fineness modulus was raised to 
2.60, with 8 per cent passing through a 100-mesh screen. A 
farm setup in which the last method was practiced would 
have to consider some means of agitation in the bin storing 
the ground oats. 

The ration considered was 3 parts shelled corn, 2 parts 
whole oats and 1 part commercial supplement, or in a total of 
6 tons of ground ration, there would be 3 tons, 2 tons, and 1 
ton, respectively. The grinding of 2 tons of oats, at 500 lb 
per hr through a %4-in screen would require 8 hr. Grinding 
the 2 tons of ground oats with 3 tons shelled corn and 1 ton 
supplement through a 1-in screen at 3,000 lb hourly would re- 
quire 4hr, or a total of 12 hr for the 6 tons. Production tests 
when grinding shelled corn, whole oats and supplement 
through a \4-in screen repeatedly gave 750 lb hourly, or a 
total of 16hr for 6 tons. Thus pregrinding of the oats re- 
duced by 4 hr the time required to prepare 6 tons of feed, and, 
in addition, reduced by 70 per cent the amount of feed pass- 
ing through a 100-mesh screen. 

The difference in electrical energy consumption was slight, 
being only 1% kw-hr per ton in favor of the pregrinding 
method for the oats. 

Motors and Power Source. The motor used to drive the 
hammer mill will have an effect on the performance of the 
mill. Because most farms are supplied with single-phase alter- 
nating current, only single-phase motors were considered. Due 
to the need of essentially a constant-speed drive for a ham- 
mer mill, the selection of a motor is practically limited to an 
induction motor. In addition the motor must have a fairly 
high starting torque, low starting current, and high running 
torque in order to recover from overloads as quickly as possible. 

Capacitor-start induction motors are now available in sizes 
of 5 or 71 hp and these may be used for driving the hammer 
mill. One such motor was tested to determine its perform- 
ance in comparison with repulsion-induction motors. This 
particular motor was of the capacitor-start induction-run type 
and had a centrifugal switch for disconnecting the capacitor 
and starting winding when near running speed has been 
reached. The motor had a relatively high starting current 
(125 amp) and had very high current requirements on mod- 
erate overloads. Current values on overloads frequently were 
as high as 40 amp and occasionally reached 80 amp. This is 
undesirable from a practical standpoint because it means that 
either larger conductors are necessary to maintain the voltage 
required for quick recovery or poor performance will result. 
Tests indicated that the capacity of the hammer mill was 
decreased appreciably when this motor was used as compared 
to other motors. Such demands on the line would in many 
cases result in lamp flicker and might require rewiring of 
buildings and the installation of a larger transformer in order 
to maintain a satisfactory voltage. 

Tests were also made using repulsion-induction motors. 
These in general were more satisfactory than the capacitor- 
start motor. One motor had a very high current requirement 
at no load and this sometimes caused improper operation of 
the overload relay since the no-load current of the motor was 
very near the cutoff value of the relay. 

The motor which gave the best results was a high-torque 
repulsion-induction motor. The production obtained through 
the use of this motor was the highest obtained for any of the 
motors tested and the peak current values were less than those 
resulting from similar overload conditions on other motors. 


Controls and Protective Devices. The design of control and 
protective equipment is generally dictated by necessity. For 
this reason it is desirable to have a clear statement of the 
problem involved before an attempt is made to solve it. The 
problem here is to regulate the feeding of a hammer mill to 
maintain full-load conditions on the driving motor. It is nec- 
essary to prevent overloading in the interest of economy and 
longevity of the driving motor as well as obtaining uniformity 
of product. It is necessary to prevent underloading if the 
maximum capacity of the machine is to be realized. The 
accomplishment of this objective along with protection of the 
machine in the event of improper operation, all without the 
attention of an operator, requires an automatic control device 
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which is reliable. Further requirements of the controls are that 
they be simple to operate, long lived, and low in cost. Equip- 
ment on the farm is often called upon to operate under ex- 
treme conditions of heat, cold, dust, and sometimes neglect. 

The action of an automatic control is dependent upon 
some characteristic of the controlled machine which varies 
with the conditions imposed upon it. If it is desired to main- 
tain full load on the feed grinder, then we must select some 
characteristic of the machine which varies with the load. 
When a hammer mill is driven by a single-phase induction 
motor, the speed, power input, power factor, and current all 
vary with the load. In addition the torque required to drive 
the mill varies with the load. It would be possible to use any 
one of these characteristics to obtain the control needed but 
some are more advantageous than others. The power factor ts 
a double-valued characteristic and a device capable of differ- 
entiating between these two values on the load curve of a 
motor would be complicated. The variation of speed with load 
is quite small until a condition of severe overload is reached 
and a control operating on this characteristic would not act 
quickly enough unless it were very sensitive. Centrifugal 
switches have been used to some extent for this purpose, par- 
ticularly in industry, but the high cost of these devices along 
with other disadvantages make them impractical for this ap- 
plication. The speed of an induction motor varies for a given 
load with variations in voltage, and this would be somewhat 
disadvantageous when using a centrifugal switch since the 
point of operation of the switch would change frequently with 
respect to the load. 

It is conceivable that the change in torque with load might 
be used to regulate the rate of feeding of a hammer mill, but 
the accomplishment of this is difficult. Probably the simplest 
way of doing this would be to mount the motor in a cradle 
and use the deflection of the mounts to operate the switch for 
the feeder motor. The inertia of the cradle motor would un- 
doubtedly slow the action of this type of control and would 
give a wide differential between off and on positions of the 
conveyor switch. It would also involve some exposed mechan- 
ical linkages which would be susceptible to dirt, dust and 
foreign materials. Some difficulty might be encountered in 
enclosing the machine to prevent the interference of foreign 
materials, and this in addition would hamper field adjust- 
ments of the operation of the control. 


PARTICULAR ADVANTAGE OF THE INDUCTION MOTOR 


The change in current with load on an induction motor 1s 
the most promising characteristic which can be used as a 
means of control. An induction motor tends to run at a con- 
stant speed, and if the load placed upon it increases, it quick- 
ly demands more power from the line in an effort to maintain 
its speed. This means that, if a constant voltage is applied, 
the current will vary approximately in direct proportion to the 
load. In general, the current required by a single-phase induc- 
tion motor is a single-valued function except at starting. It is 
true that some single-phase motors, particularly the repulsion- 
induction types, have relatively high current requirements at 
no load, and of course some of these motors cannot be used 
with this type of control. A device operating on the changing 
current principle is relatively simple to design and to use and 
the cost is not prohibitive. 

The remaining controls present somewhat less of a prob- 
lem than the automatic feeding control. Adequate protection 
must be provided for the motor driving the hammer mill. The 
switch for the conveyor motor must withstand frequent starts 
and stops and for this reason must be made of high quality 
materials and of such design that the moving mechanisms will 
act freely and positively. This switch may have to perform as 
many as 30 complete operations per minute. 

Load Regulation Control. Electric controls for the test 
installations were designed or selected to meet the foregoing 
requirements and characteristics. A single-phase motor start- 
ing switch of the magnetic-relay type with both overload and 
undervoltage protection was used to start and stop the entire 
machine. The hammer mill motor only was connected through 
the protective devices, however. A second magnetic-type start- 
ing switch was selected for the operation of the conveyor 


AGRICULTURAL ENGINEERING for November 1951 


motor, and it included the same protective features as the first 
switch. The device chosen to control the feeder motor was a 
magnetic overload relay consisting of a solenoid and a micro- 
switch. The entire current supplied to the hammer mill motor 
flows through the solenoid. When a current greater than a 
predetermined value is required, the plunger of the solenoid 
is lifted and the microswitch opens, stopping the conveyor 
motor. When the load and the current decrease, the solenoid 
plunger returns to its normal position closing the circuit to 
the conveyor motor. This electromechanical device is fairly 
rugged, but does have some disadvantages. The microswitch 
is rather delicate and unless completely enclosed from dust 
and dirt will have to be cleaned periodically. The particular 
unit selected for these tests did not always function at very 
low temperatures and some adjustment was necessary. The 
plunger has appreciable inertia and the switch was not opened 
on high rates of current increase at the current value at which 
it was set. A characteristic of the device used which affected 
the production of the grinder was the wide differential be- 
tween the value at which cutoff occurred and the value at 
which the plunger returned to normal position. At 30 amp 
the differential was approximately 7 amp, which means that 
the motor current had to decrease to 23 amp after an oper- 
ation of the control device before the conveyor motor could 
start again. Because of this condition, the mill was permitted 
to run very nearly empty for a short period of time before 
feed was again supplied by the conveyor. In addition to the 


fact that production was somewhat less than might be pos- 
sible, the wide variations in load sometimes caused enough 
variation in line voltage to produce noticeable lamp flicker. 


POSSIBILITIES OF ELECTRON TUBE INVESTIGATED 

Some work has been done to investigate the possibilities of 
using an electron tube to overcome some of the disadvan- 
tages of the solenoid relay. One such relay was designed and 
preliminary field tests indicated that it had a considerably 
smaller differential (approximately 50 per cent) between cut- 
off and cutin values than the solenoid relay and the entire 
relay action was accomplished by the tube, eliminat ing nearly 
all inertia effects. This particular relay would not be affected 
by temperature variations normally encountered on the farm, 
and the only moving part, a small high-sensitive relay, could 
be completely enclosed without affecting the operator's ability 
to change the adjustment for the operating current of the 
motor. The output of the mill was increased approximately 
10 per cent with electron-tube control as compared to output 
with the solenoid relay control. 

Agitator Control. If a machine is to be entirely automatic 
in operation, it must be able to provide for all eventualities in 
the absence of an operator. The agitator in the ear corn stor- 
age bin, described previously in this paper, required a means 
of control. When bridging occurred, no corn was fed to the 
mill and the 5-hp motor was not loaded. A time-delay relay 
was connected in the conveyor motor circuit to operate only 
when the conveyor motor operated. After a short period of 
continuous operation, with no corn being fed into the mill, 
the time-delay relay closed the circuit of the agitator motor. 
The agitator continued to operate until an overload condition 
occurred at the mill when the time-delay relay automatically 
reset. The particular device used consisted of a spring-loaded 
cam driven by a small hysteresis motor, and a microswitch. 
The cam automatically resets to zero each time the solenoid 
control stops the conveyors. 

Protection from Improper Operation. A second time-relay 
was used to interrupt the circuit of the main-switch holding 
coil in case the conveyor operated for a long period of time 
without an overload occurring. The motor of this relay was 
connected in parallel with the agitator relay and the two ran 
simultaneously. The time interval of the second relay was 
considerably greater than the time interval of the agitator 
relay to permit functioning of the agitator before stopping the 
entire machine. The second relay operated when anything 
happened which might prevent corn from being supplied to 
the grinder, such as a broken conveyor chain, stalling of the 
conveyor motor, stalling of the agitator motor, operation of 
the overload protection of the conveyor motor, plugging of the 
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mill throat, shearing of a pin in the conveyor shafts, or practi- 
cally any malfunction of the conveyor mechanism. The relay 
also protects against breakage or slippage of the belts between 
the 5-hp motor and the hammer mill. It does not provide pro- 
tection for stalling of the motor, but the overload device in 
the starting switch will take care of that, should such occur. 

In all automatic installations a magnet in the grain spout 
or mill throat is essential for protection against foreign metal 
objects. 

Cycling. If completely automatic operation of the grinding 
unit were to be achieved, this would mean grinding the feed 
as needed without the attention of the operator. This might 
be accomplished in a number of ways — for example, using a 
time clock to start the mill, let it operate long enough to grind 
the daily feed requirement, then stop automatically. This 
method has the one advantage in that the operator need not 
attend the machine from day to day, but it also has certain 
disadvantages. There is always danger of foreign materials 
getting into either the grinder or conveyor mechanism while in 
operation or during the idle periods. Wear occurs making 
necessary the tightening of belts and chains; bearings need 
oiling and many things could happen which might endanger 
the equipment or the building in which it is housed. For this 
reason and many others, it was felt that the operator should 
be present to start the grinder and see that it is functioning 
properly before leaving it to work by itself. Means have been 
used to automatically stop the mill after the desired quantity 
of feed has been ground. An interval timer was connected in 
the holding-coil circuit of the main starting switch so that 
when the operator set the timer for the length of time desired, 
the mill started and continued to run until the time had 
elapsed. This relieved the operator of the necessity of return- 
ing to the unit after sufficient feed had been ground. 

A second system which is almost as convenient to use as 
the one just described is the use of a switch attached to a 
scale team. In one instance where a platform scale had been 
installed in the driveway of a crib, a microswitch was 
mounted so that when the scale beam balanced the switch 
opened, breaking the circuit of the main switch holding the 
coil. In order to start the machine, the wagon used to haul 
the ground feed from the grinder to the feed bunks was 
placed on the scale platform. The operator then set the scale 
for the desired weight of feed to be ground and started the 
machine. The mill automatically stopped when the predeter- 
mined quantity of feed had been ground. This system is more 
desirable than the previous one in which the interval timer 
was used because it can accommodate the different rates of 
grinding which may prevail when varying amounts of husks, 
shelled corn, moisture and other indeterminate factors are 
present. 7 


SUMMARY AND CONCLUSIONS 

1 It is entirely practical to utilize automatic processes to 
remove ear corn and small grain from storage, and feed it 
into a 5-hp electrically operated hammer mill at a rate con- 
trolled by the load condition of the 5-hp motor in such man- 
ner that the operator need not be present while grinding. 

2 The capacity of automatic grinder installations tested 
under farm conditions ranged from 1,000 to 1,500 lb of ear 
corn per hour, varying somewhat with the local voltage con- 
dition and the quality and moisture content of the grain. 

3 While high capacity and low power costs are desirable, 
the dependable, unfailing operation of the automatic feed 
grinder is the primary criterion. High output per hour is not 
a necessity since the operator need not be present. Elimination 
of most operator labor reduced the total calculated cost of 
grinding well below other methods, even with the lowest 
capacity obtained. 

4 An auger feeder has proven satisfactory for carrying 
ear corn from the crib discharge and grain ration components 
from the blending device to the hammer mill. 


5 Bridging of ear corn in the crib was overcome by the 
installation of a relatively inexpensive device which operated 
when corn failed to feed into the hammer mill 

6 A fluted wheel metering device proved satisfactory for 
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delivering small grains and supplement to the hammer mull 
where the ration is mixed as it is being ground. 

7 Dust can be controlled from small hammer mills that 
deliver excess air by building a closed system and venting the 
top of the dust collector or storage bins to the intake side of 
the hammer mill. 

8 Laboratory tests indicate that some types of single- 
phase, 220-v, 5-hp motors are better suited for the operation 
of these automatic grinders than others. The motor giving the 
highest capacity and the lowest power consumption was a 
repulsion-induction, high-torque motor. The capacitor motor 
was used and did not prove satisfactory because of the high 
current demand when starting and during overload conditions. 

9 The electrical load characteristics of small hammer 
mills grinding ear corn varies widely with the individual mill 
design. The following observations are based on tests of auto- 
matic ear corn grinding where feeding is controlled by the 
current input to the driving motor: (a) Hammer mills in 
which the rotor, hammers, and moving parts have high me- 
chanical inertia give a flywheel effect that delays the inrush 
of high current thus allowing a heavy overload to accumulate 
in the mill chamber. When the current inrush does stop the 
feeder the motor must clear the mill and recover all the lost 
mechanical inertia before the conveyors are restored to oper- 
ation. (b) In comparing the two swinging-hammer-type mills, 
the mill having thinner hammers and a wider rotor created 
less serious overload conditions with ear corn, and produced a 
more uniform product. There appears to be a need for further 
study on the comparison of hammer thickness and grinding 
chamber width before definite conclusions can be reached. 
(c) The remodeling of the throat and addition of the expan- 
sion chamber on the swinging-hammer type mill increased the 
capacity and reduced the severity of overload conditions. 
(d) The possibilities and advantages of a completely re- 
designed hammer mill with a controlled auger feeder at floor 
level and the screen above the hammers appear to justify 
further investigations, both in small electric-driven mills and 
larger tractor-powered mills. 

10 The use of small electrically powered feed grinders is 
practical and can be made automatic in operation with proper 
controls. The controls must insure normal operation of the 
grinder and must protect it and the surrounding equipment 
against malfunctioning of any part of the unit. It is not desir 
able to attempt automatic starting of the grinder but automatic 
stopping of the machine is safe and reliable. The cost of ex- 
isting controls which may be used for automatic operation is 
not unreasonable, and the cost of developing controls particu- 
larly for this purpose should not be excessive. Electron tubes 
may be used to replace some electromechanical devices, in- 
creasing the life, performance, and reliability of those devices 


Agricultural Engineer Writes from Ceylon 
4 VAN A. HARDY, on leave as head of the agricultural engineering 


dept., University of Saskatchewan, to serve one year as leader of 


the FAO technical team in Ceylon, writes as follows 

“We are enjoying the work here in Ceylon where there are many 
acute problems related to engineering in agriculture. I have just been 
assisting in putting on a short course in the use of farm implements 
We were dealing primarily with tillage and transplanting problems, 
with a little bit of surveying. 

“The problems in the dry zone, with which I am particularly con 
cerned, are much more difficult, because rainfall distribution is extreme 
ly poor, being concentrated primarily in October, November, December, 
and April and May, with practically no rainfall through June, July, 
August and September. The soil becomes extremely hard and must be 
prepared for seeding when dry. The native normally leaves this prepa 
ration until the first rains in October, and for that reason is able to put 
in a crop on only a very small area before the continuous rains start 

“We are experimenting with cover crops and various types of 
machines to conserve more moisture during the summer so as to keep 
the soil in condition where it can be worked and a crop put in ready 
for growth before the heavy rains in October 


‘The FAO work here is very interesting. I am the leader of all 
the FAO work; consequently I am interested in more than just the 
engineering problems. We have an expert in sugar cane and specialists 
in soil chemistry, animal husbandry and fisheries, and have two other 
experts coming, one an agricultural statistican and the other a chemical 
engineer interested in synthetic fertilizer production.” 
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Mechanical Ventilation of Stored Grain 
By R. N. Robinson, W. V. Hukill and G. H. Foster 


ASSOCIATE MEMBER ASAE 


HERE grain is stored in large bins a seasonal mois- 
ture migration occurs. Damaging accumulation in 
the surface layers has been observed even with grain 
otherwise sufficiently dry for safe storage. In the fall and 
winter when the bin wall and the grain near the wall becomes 
colder than the grain at the center of the bin, convection cur- 
rents within the bin are created which result in the transfer of 
moisture from the comparatively warm central mass of grain 
to the cold upper surface around the center of the bin. The 
slowly upward moving air in the central portion of the grain 
mass rises in temperature from contact with the comparatively 
warm grain and at the same time the absolute humidity of the 
air is increased by moisture removed from the grain. When 
the rising air comes in contact with the cold grain near the 
top surface, some of the moisture condenses out of the air, 
thus raising the moisture content of the top layer of grain 
without increasing the net moisture content of the whole mass 
of grain; in fact, there is actually a slight decrease in moisture 
content from some distance below the surface down to the floor. 
Previous Investigations. The relation of convection cur- 
rents and moisture accumulation was demonstrated by an ex- 
periment set up in the spring of 1943 on the Commodity Credit 
Corporation bin site at the lowa Agricultural Experiment Sta- 
tion at Ames. In this case a 2740-bu circular steel bin was 
filled with corn to a depth of approximately 91 ft; then a 
sisalkraft paper moisture barrier was laid over the entire 
leveled surface. An additional 3-ft depth of corn was placed 
on top of the moisture barrier. At no time during the follow- 
ing winter and spring of 1944 was any appreciable increase in 
moisture observed at the surface of the corn. In May, 1944, 
the corn on top of the moisture barrier was removed and the 
corn below the barrier was examined. It was found that there 
was a great increase in moisture content adjacent to the bin 
wall immediately below the moisture barrier. This indicated 
that the rising air currents at the center of the bin moved 
horizontally when reaching the moisture barrier until reaching 
the bin wall. On coming in contact with the cold corn near 
the wall, moisture was condensed from the air. 


This paper was prepared expressly for AGRICULTURAL ENG NEERING 
and is based on a study carried out jointly by the Bureau of Plant In 
dustry, Soils and Agricultural Engineering, Bureau of Entomology and 
Plant Quarantine, Production and Marketing Administration of the U.S 
Department of Agriculture in cooperation with the lowa, Indiana, Ili- 
nois, Minnesota, and Kansas agricultural experiment stations 


The authors: R. N. Ropinson, W. V. Huxiit, and G. H. Foster, 
agricultural engineers specializing in grain storage research, U.S. Depart 
ment of Agriculture 
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The moisture accumulation resulting from this seasonal 
moisture migration is high enough and extensive enough to 
result in considerable damage. Bins have been observed where- 
in 45 to 50 bu of grain were completely spoiled in a centrally 
located area about 10 ft in diameter (in a 2740-bu, 18-ft- 
diameter bin) and from 6 to 9in deep. There is a degree of 
redistribution in the spring and summer with the moisture 
content at the top becoming lower, but frequently the moisture 
content remains high after the weather has become sufficiently 
warm for the development of molds. Moreover, this grain 
with a high moisture content favors the development of de- 
structive insect infectation, and it will become caked and 
greatly retard any air circulation through it. 

A report (not published) by George W. French of the 
Bureau of Plant Industry, Soils and Agricultural Engineering 
describes tests at Ames, Iowa, in which corn in a 2740-bu bin 
was cooled by forcing atmospheric air through the grain. This 
was done during the winters of 1944-45 and 1945-46 in a 
circular steel bin, 18 ft in diameter and about 13 ft high. A 
plenum chamber 7 ft square and 6 in deep with a top of hard- 
ware cloth was installed on the floor in the center of the bin. 
A fan outside the bin was connected to the plenum by a 
rectangular duct so that air could be forced upward through 
the grain. The first season air was supplied at a rate of about 
2300 cfm, or about 0.84 cfm per bu. Eighteen hours of venti- 
lation during December with atmospheric temperatures rang- 
ing from 2 to 15 F reduced the average grain temperature to 
about 20F. The maximum surface moisture content after 
cooling was 13.4 per cent, the average for the bin being 12.3 
per cent. 

In the second season the bin was again ventilated. Nine 
and one-half hours of ventilation at a rate of 1.2 cfm per bu 
during October and November with atmospheric temperatures 
from 30 to 5O0F reduced the average grain temperature to 
about 43 F and 3314 hr ventilation during December at a rate 
of about 0.5 cfm per bu with outside temperatures from —5 
to — 14 F reduced the central grain temperature to about 16 F. 
The highest moisture content reached the second season was 
14.1 per cent. The top layer moisture in the similar unven- 
tilated bins frequently reaches 20 per cent or more in January. 

It was observed that, when the blower was operated dur- 
ing freezing weather, a layer of frost accumulated on the 
underside of the roof. The frost later melted and dripped onto 
the corn but did not cause noticeable damage. 

Results of Recent Observations, Moisture migration is more 
pronounced in large bins than in small ones. When the gov- 
ernment took over large quantities of shelled corn in 1949, 


Fig. 1 (Left) This type of prefabricated steel duct was designed especially for cooling grain stored in flat-type buildings 


Fig. 2 


(Right) The mechanical ventilation equipment used in the cooling and drying studies 
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Fig. 3 Moisture contours illustrating the extent of moisture accumula- 
tion in the surface layers of stored grain 


much of it was stored in buildings holding 20,000 bu or more. 
Anticipating serious increases in the moisture content in the 
upper layers, many of the larger buildings were equipped for 
mechanical ventilation with cold air. A duct was installed 
along the center line on the floor. The walls of the duct sup- 
ported the corn but were open enough to permit air move- 
ment through them (Fig.1). Fans were installed of a capa- 
city to draw a minimum of 0.1 cfm of air per bu through 
the corn (Fig. 2). Higher and lower volumes were used in a 
few bins. The fans were operated to draw air downward 
through the grain although a few were put in position to 
force the air upward for comparative observations. About the 
same quantity of air was moved in either direction, but down- 
ward air movement was preferred because upward moving air 
would contact cold grain and the cold roof, resulting in some 
condensation. With the air moving downward and out of the 
tunnel, it would not become cold until it left the bin. 

The ducts of some of the bins that had been cooled were 
sealed and others left open after the weather warmed up. The 
grain in those with the ducts open warmed up much more 
quickly. Some of the duct ends were insulated as well as 
being closed, but this made no noticeable difference. 

Extent of Moisture Accumulations in Larger Storages. The 
more important factors affecting the amount of moisture 
migration and accumulation include (1) the average moisture 
content of the stored grain, (2) the size of the storage, (3) 
the length of the storage period, and (4) atmospheric and 
grain temperature differences. Observations on grain condition 
in CCC storages in Kansas, Minnesota, lowa, Illinois and 
Indiana in 1949 and 1950 confirms previous observations that 
13 per cent moisture content of shelled corn is about the max- 
imum limit for storage periods of one year or more. Even 
with this dry grain, there was damage from moisture accumu- 
lation sufficient to lower the grade of the corn stored. Al- 
though the damage was confined to the grain in the surface 
layers, a lowering of grade was effected when this damaged 
grain was mixed with the other grain in the storage. The 
damage from this cause was not so great in the smaller metal 
bins of 3200-bu capacity, and in the yet smaller wood bins, 
the amount of damage was generally insignificant. In all stor- 
ages containing shelled corn at moisture levels of 13 to 1414 
per cent, the extent of damage was considerably greater. 
Studies carried through the second storage year showed the 
moisture accumulation to be much more severe the second 
year after the maximum temperature differences became 
established within the grain mass. The corn had been shelled 
and put in the bins in the fall when its temperature was rela- 
tively low. If it had been put in the bin hot, no doubt the 
moisture transfer would have been as severe the first year as 
the second. 

Observations in 25,000-bu flat-type storages at a Commod- 
ity Credit Corporation bin site near Lafayette, Ind., have in- 
dicated that as much as 400 to 500-bu of corn can be seriously 
damaged by moisture migration in this size and type of stor- 
age during the second storage year. The extent of moisture 
accumulation is illustrated in Fig. 3 for one typical flat-type 
storage. The most serious increase in moisture content occurs 
in surface layers of grain in the central portion of the storage. 
This increase may cause damage to the grain to a depth of 
ll, ft or more. Table 1 represents the damage observed in one 
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Fig. 4 Moisture accumulation in the surface layer and the difference 
between grain and atmospheric temperature 


building during the second storage year where the average 
grain moisture content is about 13 per cent. 


TABLE 1. GRAIN DAMAGE DUE TO MOISTURE 
ACCUMULATION 
Per cent damage Grade No.* 

Top 5 in 60 Sample 

5— 10in 30.8 Sample 
10 — 151n 8.6 4 
15 — 25 in 5.1 3 
25— 435 1in 2.8 1 
35— 45 in 1.7 1 

45 —- 55 in 1.2 1 


*Official grain standards of the U.S. Department of Agriculture 


As the previous studies have indicated, an increase in 
moisture content in the surface layer of grain is first noticed 
in the late summer or early fall. The relationship between 
moisture content in the surface layer and the difference in 
atmospheric and grain temperatures are shown in Fig. 4. In 
this instance an increase in surface moisture was first recorded 
in early September. With drier grain the surface moisture ac- 
cumulation may not become serious until October or later, 
depending on weather conditions. 


Effectiveness of Mechanical Cooling in Preventing Mois- 
ture Accumulation. The results of the work at Lafayette, Ind., 
to determine the effectiveness of cooling as a control for mois- 
ture movement have shown (1) that temperature control of 
the stored grain with mechanical ventilation effectively reduced 
the migration of moisture to the surface layers of the grain, 
(2) that it is desirable to start ventilation early in the fall, 
especially with grain moisture level slightly above the safe- 
storage limit, and (3) that continuation of ventilation through 
the winter is not necessary after the grain has once been 
cooled to near the freezing point. The time required for ven- 
tilation varied with atmospheric temperature and air flow; 
however, the average grain temperature in one 25,000-bu 
quonset was lowered from 54 F to 22 F with 71 hr of ventila- 
tion. The average atmospheric temperature during the cooling 
period was 17 F. Air was supplied at the rate of about 0.25 
cfm perbu. The cooling equipment used was a 27-in six- 
bladed fan driven by a 114-hp electric motor. Effective cool- 
ing has been obtained in Iowa tests with 1/10 cfm per bu; in 
fact, even lower rates of air flow would likely be satisfactory. 

The comparison between the moisture content of the sur- 
face layers in similar ventilated and unventilated flat-type 
storages is shown in Fig.5 and illustrates the control over 
moisture movement that is possible through ventilation. 

Summer Ventilation for Drying. Satisfactory drying of 
shelled corn with a moisture level 1 to 2 per cent above the 
safe storage level was accomplished by drawing natural air 
through the corn in the summers of 1950 and 1951. Using 4 
to Y¥. cfm per bu about two months of controlled ventilation 
reduced the moisture content 1 to 2 per cent. Similar obser- 
vations were not made on wetter corn, but it might be ex- 
pected that such low volumes of air would be inadequate if 
the grain moisture is over 1 to 2 per cent too high. 


~ pee Se ae re os ca > > SSRIS ERS SO RE ae Pa, Fic ee oe A yet At a sR ¢ Se A ST ee ee v. h » 
a So i 5 ie eae acer” 7 fs vf ve 2 aa | tS OR cr Bi te ee ek a cae “ i! ES ere, sk f 
pec 426 at oa eae aan? aes 4 We aie eee oe omit Same Se hs Pm ee ‘Gaard Ve ee bere ve 
3 ~ Beta eer rare S| oe Ce Nes tf Py Rives as cette aes ee es dicted oni Pe . eo 55 Haat } ‘ : 
were Sem et a8.) ato a | eer a td ae ee ee ee ie ne ts Bae 1 ae WE es 
Me ee ee Sale ea rae | Pat yp ee a eh pat ota Se a eee NS ; SAS 6 eee 
— omeont cn FT Ce INE MRI iter at sy ina PRS Fe ; Bie oe oy! Libris cia a ; 
et os 
‘Qk a 
: \ 
is 
a 
Fl | 
e SCC 607 
oo r } A | 
Re + + + : : 
| ; 
a | | a 
oa SO . _— ee a = 
. — SS ae 
a | aoe at : 
prs | ’ ed 
tat — ———EE——E 
4 -20 5 
ee 7 ‘AUG SEPT oct WOVv O€c 
ee ee 
q 7 
- 
on y 
ie 2 Bs 
of —_ 
ae : 
a ; 5 
f = ) R: 
f ' 
cy | s 
a —CSCSC‘iés 
2 q 
: F 
ee | F 
sie ee | 
ag ’ 
ae 
, f 
' 
os _— 
r a 
mt n 
ee ny 
4 :: y i 
ye j 
4 5 } are 
’ —e 
a 
ig : 
a 
| ¥ 
a > aa rr ee, | ee he ks eee epee : Fey Me ie EINE 3 aa. wit wa a ey iii gat A 
it. pee ETI at a " = otis SR) a fan MR ote 8 OY ge rc | a Barre ey! mes ae! Cae i 
ae so aie tome Sy re es Sk ee OT OER See. ae a. Teicgie a a eee 3S Shae “y ’ 
o open 1 ae ee ae i AAS 2A ne “ae Spee weet bios tee am ia Peer : er oeeriee  Ss ze 
et ne ee? ci ae by al 7s MANE eS gen ee a ame i UE ee 5] Magee ER cos < ; iy 


608 


o——e GRAIN VENTU ATED IN OCT @ NOV 


o—— + GRAIN UNVENTILATED 


MOISTURE CONTENT IN THE TOP 6 IN (& wB) 


Fig. 5 Grain moisture content in the surface layer of ventilated and 
unventilated grain 


Both 3200-bu circular bins and 25,000-bu flat storages 
were dried in this manner in Indiana studies. The cost of 
energy for lowering the moisture content 1 to 2 per cent was 
less than 1/4¢ per bu. 

The fan equipment is the same for drying as for cooling, 
but a longer period of operation is required. In the large flat- 
type storages the air was drawn down through the grain thus 
taking advantage of the radiant energy from the sun that was 
absorbed through the roof. With the low ventilation rates and 
with the operation of the fan limited to periods when the rela- 
tive humidity of the atmosphere was 70 per cent or less, the 
temperature of the drying air was increased 10F from the 
solar heat absorbed through the roof. 

The progress of drying in a 25,000-bu flat storage is 
shown in Fig.6. During the first period, the fan was con- 
trolled by a humidistat suspended from the roof of the building 
about 4 ft above the corn. The humidistat was set to turn the 
fan on when the relative humidity of the atmosphere dropped 
below 70 per cent, and off when above 70 per cent. However, 
the humidistat contained a wood sensing element which lagged 
the rise in humidity at night and usually turned the fan off 
from 2 to 4hr after the humidity reached 70 per cent. With 
the fan controlled in this manner, the corn in the top surface 
layer was lowered to 10.6 per cent with little drying in the 
lower layers. In period 2, the humidistat setting was increased 
to 85 per cent, and during the last 8 days, the fan was oper- 
ated continuously. Under continuous operation the surface 
layer increased to 12.4 per cent moisture. Since the normal 
average relative humidity in much of the corn belt from May 
to October is sufficiently low to reduce the moisture of stored 
grain to a safe moisture level, continuous fan operation with- 
out automatic control might be effective most seasons. It 
would probably be advisable to turn off the fan during periods 
of unusually high humidity. Drying can be accomplished 
more economically by limiting the fan operation to periods of 
low relative humidity. As Fig. 6 shows, this results in over- 
drying in the upper layers. However, if the grain is to be 
left in storage, the overdrying is not serious and will tend to 


(swe) 


MOISTURE CONTENT 


HOURS OPERATION 


Fig. 6 Moisture reduction by layers as effected with summer ventilation 
with natural air 
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offset later migration of moisture to the top. 

During the initial stages of drying cold corn with warm 
air, most of the energy in the air will go towards warming 
the grain to the drying temperature. An increase in grain 
moisture will occur under those conditions, as described by 
Theimer in AGRICULTURAL ENGINEERING for February, 1951. 
This is not considered serious provided the ventilation is con- 
tinued until the desired amount of drying is accomplished. 

Low-volume ventilation equipment offers an effective and 
inexpensive means of controlling moisture migration in stored 
grain by operation during cold weather and of reducing the 
moisture of the slightly damp grain by operation during the 
summer. 


Underfloor Heat Brooder 


By M. O. Whithed 


MeMBER ASAE 


N electric underfloor heat brooder, using soil heating 

cable as the source of heat, which we have developed in 

southern New Jersey, has proven successful. There are several 
reasons why we chose this approach to electric brooding. 

First, having worked with soil-heating cable for a number 
of years in electric hotbeds and having wonderful success with 
it, we believed that by burying this cable in concrete a brooder 
could be developed that would maintain a warm, dry floor. 
With the present-day brooder this is almost impossible to do. 
The moisture factor alone has done more to discourage electric 
brooding than any factor I know about. 

Second, during the years of work with electric hotbeds we 
developed a seal for the ends of our cable which could be 
buried in the floor itself with assurance that it would last as 
long as the cable or the floor. This seal is protected by the 
patent laws of the United States. 

Third, we knew that, if such a brooder could be devel- 
oped, the stored heat in the floor would carry the poultryman 
over a normal power interruption, which is a big sales feature. 
With this in mind there was designed and built, as far as we 
know, the first all-electric underfloor heat brooder. That was 
seven years ago. 

In April, 1950, we released the first publication on this 
brooder. At that time we had about 8 or 10 units in operation. 
Since then we have installed about 80 units with a total 
brooding capacity of about 45,000 birds. The largest installa- 
tion has a capacity of 9,000 birds. This brooder can be 
installed on a small or large poultry farm with the same high 
degree of efficiency. There seems to be no place where it 

cannot be installed. It has been used on all types of poultry. 

Our mortality losses have run less than 1 per cent. It produces 
a dry, warm floor; a healthy, well-feathered, even-growing 
bird, and takes no oxygen from the air. It is safe in operation 
and labor saving. There is no fire hazard and it is thermo- 
statically controlled, being as economical to operate as any 
competitive fuel. With all of these advantages we also have 
the advantage of cold room brooding. 

It is only fair to say that the only disadvantage the poul- 
trymen can find with it is that after it is once installed it 
cannot ke moved. As for operating costs, they have varied 
depending upon the weather condition, averaging from be- 
tween less than 1 kw-hr per bird to 1 kw-hr per bird. 

What are the possibilities of this brooder? From the in- 
quiries we have received from all over the United States, 
Canada, and Great Britain I would say there are many. It is 
interesting to note that the majority of these inquiries are 
from the utility field, leading us to believe that everywhere 
there is some alarm over the trend of electric brooding. 

One of these units, using 120 ft of cable at 240 v, will heat 
a floor area not greater than 25 sq ft. In the majority of cases 
two such units are connected to (Continued on page 611) 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill., December, 1950, as a 
contribution of the Rural Electric Division 


The author: M. O. WuitHeED, senior rural representative, Atlantic 
City Electric Co., Atlantic City, N. J. 


Rigg oh aeah ten, Rec ny A Ta RETA RX PS rh! aA OS tern ee SS Fea he ‘5 “> a, 
be RERUN cals ooh aaa S A Bie ae ai Soe es ra At ae e-.~) an ae i ee Sk ee 
eR Sede Mehta a a Ny =~ Sod | : okt ore gee ae ee mr as ae, 
AR eee hee i ee ee + pe a OA a) cha Popa: Site aE oe» a pg wae?) 
Ss igs se ek ae ae Bd en oe f ee, AS ae OO allie 
Ps SMW ROL de ell SO eM AEE = Re cee 2a aia, fi ees See ees) + aha ic ats ecard en a, 
ee yest 3. * Mee tals! eG SS! = i Parked mn: ee, Ber: abies i cer ieee 
2 AS te wn »- 
hae ee 
or 4% J 
ie < Aege 4 
Bre 4 i 
UNS Je ; 
Saat - a & 
eee) e j ] 
Fa ae ; } 
hy eae | | 
tbat | | q 
Se | Se 
ee es 
Wea » - -+——— — { 
—ae — Ee | i 
ae | | 
: ; . s | ’ i 
ay > | | | — ’ 
= ag 2 | —— ——-* ’ 
es es | } ee 
ae | | ‘ 
es ' } | 
ee x ———E EEE ——}-—_ = ——_—— _ ‘ 
ee | i” 
"eae | | | ee 
es } j _—* | aon! ie ee 
[= ' te | | 
is s. - —S— | | 4 
ie } | | | | : 
Sieeaeee | | | _ 
A ee. | 5 | 
rs ae | | | | - | 
Sack .) _ 
ake is sur AUG SEPT oct NOV DEC 4 ; 
Fie TRS § 
ae ee g 
Sees 
4 a 
eek. a a 
Ni. an eB 
ne tae : | 
of : | 
es 7 
ireyr es } 
a 
ery | 
aoe : 
Ries of 
ae a 
a ¢ 
a , ¢ 
os | ee 
a Bios 
ee | ‘. ) 
— 
es | ot { 
a i: 
a B 
se a ae os 
et ‘i 
Re es ae 
eee i 
; + ie 
7 ; e f 
- s 
<a | 4 
eee 
. Ne ed ; 
hee. a 
oo a ; 
ay 
ee ! 
ie 
ia a 
eo ae 
ao 
Pests, ass 
oe, 
aay i 
ae ; 
ae cr 
ae : 
ee . 
ee” ‘ 
boohg 3 
ha 3 
re i 
mete 
ig i Migr 
ag re 
wie 
ee 
ES i we { 
ret - a 
fone a 
Ss wake re 
‘isa ee 
a ae * | : 
ete” \ - . + i 
=| an ; 
ee \ cr, 
WN = eo mee se ; Borrow is mcm ; 
ESS So a fa et Se Se a " % 
oS sae oe a a ~s a a See : 
“3 aay 8 wl. TT es. ‘ ET ie RE i | 
Rn ay te ~ \ —~ on Sie 
Ta 3 in a i ~*~ el om avesace ie Be a 
ee ae : i =—_ I 4 
a \ a a ae 
es om ‘ . a 
2 eee \ ERD eens Roe ‘ i 
Soe . | | | | —__ 3 be 
ane a ‘ se ceo 
Gees NC -100 0 mmcns , od Me 
“ene ES RS. esti ata og panne OS a 
fo ee 4 ‘\ pi ar wore : >» i 
- nage ona end INTROLLING MUMIDISTAT RAISED  &§ 
eee site FROM TO TO 85%. 385 HOURS SS a 
mammary. NTI FAN OPERATION a 
er. 0 STARTED AT 730 MOURS $ 
a. es 100 200 300 ca ve ce 30 S00 _ 
a: | 
a: he 
— ee ‘ 
gee a j 
ae : 
mh res ors 7 Pn 
By ort a ee 
Feed fen — 
Eo at { t 
Se ee _ 
ee Somers et 
axe mea _ 
Rese is | ie 
ae Ss 
ee et 
Seer es 
5 ee TOPPER Nii oa cor Same he > Re ee ag alr ae a Ree: PS Ps sag eat coed , ; ae 
Be iA ete SA Sane Ie nes Sea = ae Eee Ue Tot aes i ase nA ; cae ; eu see + Ba 53 is are Vics. Aa mamed BON a 
See Bae Ce MERE ee Saat, ial oa ns ee <M ee cay, SB 
REISER as te ae ETRE iat abelee| Ree bis: je cor ys “aes 
SEMEN WS Mies}, | Bi ch ae ECaee tarn ae Pee es an naee Pe a Syn af ae eae : 
RAT a Be Ares, alot eee a oa] i ea ae Baa. x Ee @! bat big = oN epeees oe: 


AGRICULTURAL ENGINEERING for November 1951 


Selection and Application of Asphalt 


609 


Roofings 


for Farm Buildings 


By James L. Strahan 


FELLow ASAE 


HE function of any roofing material is to keep the 
weather from penetrating through to the roof deck. 

No matter what material is used, it must perform 
this minimum essential function; but it must do so at reason- 
able cost; it must do so regardless of the slope or pitch of the 
roof deck; it must do so whether the deck has a plane or a 
curved surface; it must do so regardless of whether the struc- 
ture is in a protected location or is exposed to high winds. 
Finally, the roofing should provide an adequate degree of fire 
resistance. This latter is particularly important in the case of 
farm buildings because they are not ordinarily close to fire- 
fighting apparatus. 

It will be of interest to consider asphalt roofings in connec- 
tion with these important use requirements, as follows: 


Cost. The cost, both to purchase and to apply, compares 
favorably with any other roofing material. But still more im- 
portant, the wide range of choice in asphalt roofings available 
to the consumer provides an opportunity to adjust the cost to 
the economic importance of the structure. A building whose 
function does not warrant the expenditure of large material 
costs can be roofed with an inexpensive roll product which 
will successfully perform the essential weatherproofing duty 
for as long a time as it is needed. On the other hand, 
heavier type asphalt product designed for longer service can 
be selected for use on a dwelling or large service structure 
which requires and can afford such a long lived roofing material. 

When it is considered that asphalt roofings are available in 
weights ranging between a minimum of 45 lb per square and 
a maximum of 325 lb, it is obvious that there is a very wide 
choice from which to select a product which is best suited 
both to the economy and to the functional requirements of any 
individual construction project. This is probably one potent 
reason why the asphalt roofing industry currently supplies 
upward of 85 per cent of all the roofing shipped annually in 
the United States. Versatility is a really important characteristic. 

Pitch, There are certain physical limitations that must be 
recognized in the selection of an asphalt roofing; limitations 
imposed by the pitch of the roof deck. Fig. 1 indicates the 
recommendations of the Asphalt Roofing Industry Bureau 
with respect to pitch limitations. A: flat deck requires a roll 


This paper was presented at a meeting of the North Atlantic Section 
of the American Society of Agricultural Engineers at Atlantic City, 
N. J., August, 1951 

The author: James L 
Industry Bureau, 2 W. 


STRAHAN, technical director, Asphalt Roofing 
iSth St., New York 19, N. Y. 
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Fig. 1 


Minimum-pitch requirements for asphalt roofings as recommended by the 
Engineering Committee of the Asphalt Roofing Industry Bureau 


product or a built-up roof. Shingle products are suitable for 
decks having a pitch of 4 in per ft of run or over, and with 
this low pitch (4 in per ft) it is desirable for the head lap of 
the shingles to be increased. 

“Head lap” is important because it reflects the ability of 
the material to turn back driving wind-swept storms. It has 
been defined as “the shortest distance the weather will have to 
travel in a direction perpendicular to the eaves of the roof in 
order to penetrate through to the deck.” In the case of three- 
tab, square, butt-strip shingles laid in the normal fashion it is 
the distance from the top of the cutouts in any course to the 
top edge of the shingles in the course next below, or 2 in. 

Fig. 2 shows how decreasing the exposure of 12-in-wide 
strip shingles from 5 to 4in automatically doubles the head 
lap; increases it from 2 to 4in. In order to get an idea of how 
to evaluate the increased weather resistance thereby developed, 
it is convenient to conceive of the slope distance of the head 
lap as having a vertical and a horizontal component, and of 
the vertical component as representing the “head” against 
which the weather must operate in order to penetrate to the 
deck. In Fig. 2 this vertical component has been designated /. 

It is to be observed (upper drawing, Fig. 2) that the value 
for 4 on a slope of 4in per ft is only about half of what it is 
on a slope of 8in per ft. As the slope increases, the weather 
resistance of a given head lap increases also, and vice versa. 
Therefore, in order to compensate for the reduced resistance 
which occurs on low pitches, it is desirable to increase the 
head lap by an appropriate amount. When the shingles are 
exposed 4 in instead of 5in as shown in the lower drawing, 
the value of 4 on the 4-in pitch is just about the same as when 
the shingles are exposed Sin on the 8-in pitch, and the 
weather resistance will be virtually the same in both cases. 


Flexibility. Asphalt roofings are flexible. They will con- 
form themselves easily to any surface on which they may be 
applied. They can be made to lie tightly against a plane sur- 
face or a curved surface. But because they are made largely 
of a thermoplastic material they cannot be expected to serve 
well on a surface that provides only a partial support, as, for 
instance, shingle lathe. They must be applied to a tight deck. 

Many people ignorantly use the term “tar paper” when 
referring to asphalt roofings, probably because paper is flex- 
ible. Asphalt prepared roofings are not made of tar, nor are 
they built on paper. They are made by impregnating a rela- 
tively thick felt with a specially prepared asphalt saturant, and 
by covering the saturated felt with a somewhat different type 
of coating asphalt in which is embedded mineral surfacing 
granules of various colors and color combinations. The felt is 
made from animal and vegetable fibers formed into a blotter- 
like fabric varying in thickness from 25 to 60 or more thou- 
sandths of an inch, and weighing from 26 to 80 lb per 480 

ft. This is equivalent to from 5.2 to 16.6 lb per 100 sq ft. 
The finished products made on these felts weigh from 40 to 
1:0 lb (or more) per 100 sq ft, and when cut into roll roofings 
or shingles and applied on a roof deck will weigh anywhere 
from a minimum of 45 Ib toa maximum of 325 lb per square. 
As used here the term “square” is meant the amount of ma- 
terial which, after being applied, will cover 100 
sq ft of roof area. Only about one-eighth—or less 
—of the finished product is felt. The balance is 
asphalt and mineral granules, the real weather 
and fire-resistant elements of the roofing. The felt 
is the frame work which holds the weather and 
fire-resistant materials in place on the deck. The 
term “tar paper’ is definitely a misnomer. 

While the characteristic of flexibility enables 
the roofing to adjust to different surface varia- 
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tions on the deck, and renders practicable the use of 
built-in interlocking devices in shingle designs, it also 
imposes certain important application techniques to in- 
sure stability on the deck under all weather conditions. 
Nailing is most important, and in some instances the use 
of quick-setting asphalt cement is very desirable. 

Nails. The number and spacing of nails is usually 
specified by the manufacturer and included in the direc- 
tion sheets provided with the roofing material. Many 
manufacturers recommend the use of 6 nails per strip 
when applying three-tab, square butt strip shingles. 
Others feel that four are suthicient, especially when the 
free tabs are later to be secured with quick-setting 
cement. There is a tendency on the part of some appli- 
cators to use as few nails as possible. This is particularly 
true in what might be called mass-produced, small-home 
developments. Of course, the object is to reduce costs, 
but all too frequently what is the contractor's gain is 
some other person's loss, because later maintenance 
costs of wind-damaged roofs bear heavily on both home- 
owners and insurance companies. It does not pay to save on 
nails. 


Quick-Setting Cement. An asphalt cement having the qual- 
ity of setting rapidly and developing a very firm bond between 
two sheets of roofing has recently come into general use as an 
adhesive to supplement nails in securing roofing products ap- 
plied in locations subject to high winds. Two applications are 
particularly worthy of note, as follows: 


(1) Blind-Nail Application of Roll Roofings. Fig. 4 shows 
a detail representing a preferred method of applying roll roof- 
ing. The principal feature is the method of securing lap joints, 
both horizontal and vertical. Nails are used to hold the under- 
lying course to the deck while quick-setting cement, spread 
over the entire lapped area, and covering the nail heads, 1s 
used to secure the overlying course. When the two layers are 
firmly pressed together, a joint is developed strong enough to 
resist all weathering stresses that are likely to occur including 
high winds. This method of application completely eliminates 
the creeping of nails which frequently occurs when nails are 
exposed, and also does away with leak hazards at nail loca- 
tions because there are no punctures through the exposed 
surface. When used in locations where high winds are likely 
to occur a further precaution is to lay the roofing in 18-in 
widths instead of 36-in, and using a head lap of not less than 
3in. It will require more material to cover the same area, but 
the added security will more than repay the extra cost. 


(2) Cementing Tabs of Strip-Type Shingles. Observations 
have indicated that winds of gale force will cause free shin- 
gle tabs to flutter. In locations where such wind velocities can 
be anticipated it has been found desirable to fasten down the 
tabs either with cement, placed as shown in Fig. 3, or with 

special copper clips such as are commonly used at the exposed 
corner of rectangular shingles laid by the Dutch lap method. 
The cementing technique is considered more satisfactory as 
particularly heavy wind pressures can tear a clip loose from 
the underlying shingle to which it is attached. The cementing 
procedure has been proven quite satisfactory under winds of 
hurricane force, in excess of 85 mph, which fre- 
quently prove to be of demolition intensity. In 


Recommended preferred method of applying roll 
Nails concealed through the use of quick-setting 
cement 


Fig. 3 
roofing 


Fig. 2 


AGRICULTURAL ENGINEERING for November 1951 


ee 
- 
t ' 
4 + . 
- t 
4 rh 1. 
2 wtanae x e| = 
—=) a % 
ai r o 
av om 
NORMAL APPLICATION 
' 
‘3 mes 
4 Cxoosuet ‘a nCADLAS <a £ 
' | ty, | 
~~ r a 
- a - ap 


REOVCEO ExPosuRE 


Relation between roof pitch and weather resistance of shingles as 
reflected by variations in head lap 


other words, buildings have been wrecked without shingles so 
applied being removed from the roof deck. 

It is very important to distinguish between ordinary asphalt 
roof cement such as is used for patching, flashing and rein- 
forcing, and quick-setting cement recommended for developing 
a strong bond. The latter is specially prepared with a volatile 
solvent to set up firmly — and quickly. It should not be used 
where it will be openly exposed to the weather after it has set. 
But it is essential where bond strength is called for. It is 
marketed under various trade names by different manufac- 
turers for the specific purposes mentioned. 


Wind Resistance Through Special Design. A compata- 
tively recent demand has brought about the development of an 
interlocking shingle which is wind resistant in itself, and which 
provides the long-time protection of heavy double-coverage 
roofings. There are a number of variants of this type, each 
marketed under a different trade name by the manufacturer. 
Most, if not all, of these are heavy enough to be used on new 
construction and all can be used as reroofers. 

Fig. 5 shows two typical designs. They are fairly large 
units which go on fast. They require but two nails per shingle 
which, together with the locking device, will hold them secure 
against winds of hurricane force. 

Resulting roof patterns are of two general types. One 
group is rectilinear, all lines running either vertically or hori- 
zontally on the roof. Others have some diagonal pattern lines. 
They are both somewhat different than the usual square-tab 
shingle patterns which are held over from the early days of 
wood and slate shingles, but they are nonetheless ple -asing on 
that account because they have very definite functional signif- 
icance. These asphalt shingles automatically assume a style 
based upon function, a style peculiar to asphalt as a roofing 
material which will not be found duplicated in any other 
material. Proof of their effectiveness in resisting wind damage 
is shown in Fig. 6 which were taken after winds of hurricane 
velocity had severely damaged the structures on which they 
were used. 


Fig. 4 A spot of quick-setting cement as large as a fifty-cent piece, placed under the 
center of each free tab, secures the shingle against high winds 
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Fig. 5 Two typical interlocking-type shingles: top, single coverage; 
bottom, double coverage 


Fire Resistance. All prepared asphalt roofing products ex- 
cept the lighter weights of smooth-surfaced roll roofings are 
tested and approved by the Underwriters’ Laboratories, Inc., as 


Fig.6 This picture shows the effectiveness of the interlocking-type 
shingle, used on this barn, in resisting a wind of hurricane velocity 
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qualifying for their “C” label or classification. This identifies 
them as being “effective against light fire exposure,” that is, 
they are “not readily flammable and do not readily carry or 
communicate fire; afford at least a slight degree of heat insu- 
lation to the roof deck; do not slip from position; possess no 
flying brand hazard, etc.” 

From a practical service standpoint this means that these 
roofings act to inhibit the spread of fire due to sparks and 
burning brands falling on the roof; and help to confine a fire 
that starts from some internal cause such as defective wiring, 
uncured hay, or oily rags. This is especially important on the 
farm where many times a fire in a relatively unimportant 
frame structure or a pile of brush has resulted in complete 
loss of the entire farmstead. The use of fire-resistant materials 
will mean the difference between partial and total loss, be- 
cause the fire can be confined until firefighting equipment can 
be brought in from the nearest town. 

An understanding of what the Underwriters’ Laboratories, 
Inc., is will help to indicate the significance of its classification 
and point up what it means to the distributor and consumer 
of goods so labelled. Underwriters’ Laboratories, Inc., was 
founded in 1894 under the sponsorship of the National Board 
of Fire Underwriters, as a non-profit organization without 
capital stock, to establish, maintain and operate laboratories 
for the examination and testing of devices, systems and ma- 
terials. Not only will it test a material to determine its re- 
sistance to fire, but it will also set up minimum specifications 
to which the manufacturer must conform in order to remain 
eligible to use the label on his goods. The Laboratories main- 
tain a check on a labelled product by factory inspections at 
regular intervals. Their engineers are afforded the privileges 
of the manufacturers’ control laboratories and periodically 
visit, inspect, or analyze samples of the produce, thereafter 
reporting their findings to the Underwriters. If necessary, they 
will recommend to the manufacturer measures which in their 
judgment are required to maintain the standard of the product. 

Under these circumstances it is obvious that when a pack- 
age of roofing bears a certain label the material therein can be 
confidently expected to perform within the limits established 
by the definition of the classification. 


Underfloor Heat Brooder 


(Continued from page 608) 


one thermostat, providing a brooding capacity of from 800 to 
1000 chicks. These two units have about the same wattage as 
two conventional-type brooders but almost twice the chick 
capacity. It has been found that in no case should less than 
32 w per sqft be used. If less wattage is used, it will be 
found tu be impossible to maintain an even temperature with- 
in the brooder. The thermostat is built in the floor and 
operates from floor temperature. The thermostat tube should 
always be placed about one-third the way in from the end of 
the brooder and between the second and third loop of cable. 


It is desirable to have good drainage. We therefore recom- 
mend at least 6 in of cinders covering an area 11 ft long and 
31, ft wide. Over this is placed a vaporproof paper on which 
is placed at least 21/4 in of expanded mica mixed in a ratio of 
8 to 1 of cement. After this has hardened the cable is laid 
over an area 10 ft long and 21% ft wide. In order to cover 
this area the cable loops will be approximately 21/4 in apart. 
The finished floor of a standard mix concrete is now poured 
over the cable to a depth not greater than one inch after the 
electrical connection has been made to the sealed units of the 
cable. The brooder is now complete except for a very simple 
hover which is placed over the heated area only. This hover 
is merely an inverted box placed on legs with a curtain placed 
around the bottom edge. Two vent holes are placed in the 
top providing ventilation in the hover. Two attraction lights 
are placed under the hover for the birds. 

The brooder is complete and ready for operation. Since 
these brooders have worked so well we are now running tests 
on a pig brooder of this same type and all indications point 
to a brooder as efficient and economical to operate as our 
chicken brooder. 
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Cotton Harvesting Mechanization in the Southeast 
By F. A. Kummer 


MEMBER ASAE 


URING the past two decades, a number of changes have 
occurred in the pattern of agricultural production in the 
Southeast. Among these have been: (1) a big reduction in 
total harvested row-crop acreage, particularly cotton, (2) a 
large increase in the acreage devoted to pastures and to grain 
and forage crops, and (3) large increases in the net produc- 
tion of beef, pork, milk, poultry, and eggs. 

Accompanying the changes in the Southeast’s production 
pattern, a number of other shifts and changes have occurred, 
all of which have affected farms and farmers, and which are 
important insofar as the future of the South's agriculture is 
concerned. Among these are (1) a decrease in the number of 
farms, (2) an increase in the average size of farms, and (3) a 
decrease in the percentage of tenancy, particularly share croppers. 

One of the most significant shifts taking place in the South- 
east’s agricultural economy during recent years is the shift in 
cotton’s relative position in the utilization of farm resources 
and as a farm-income producer. 

In Alabama, the cotton acreage declined from more than 
3 million acres annually during the 1920's’ to about 1.5 mil- 
lion acres annually during the past decade — a decrease of 50 
per cent. This decrease was offset by increase in yields per 
acre. Average yields increased from less than 150 to about 
300 lb of lint cotton per acre — an increase of 100 per cent. 

The net result was that the state’s annual production during 
the past decade was at about the same level as during the 
1920's. These same trends are true for practically every other 
state of the Southeast. 

Dean M. J. Funchess, director emeritus of the Alabama 
Agricultural Experiment Stations made the following state- 
ment a year ago at a meeting of leading agricultural workers 
in Oklahoma City: “It is absolutely necessary that all agricul- 
tural agencies that would serve the southern farmer have a 
clear picture of the place of cotton in the southern farm pro- 
gram. At the risk of offending those who consider cotton 
sentimentally, emotionally, or promotionally, let me say that 
the South can never be prosperous on cotton as long as it 
takes 200 hr and more of human labor to produce and pick a 
bale of the crop. From the beginning, it took about 70 hr of 
labor to pick a bale of cotton. It takes the same amount of 
labor today.” 

Southeastern farmers receive the lowest per capita farm 
income in the United States. Less than $500 per farm person as 
compared with $2,300 in lowa and about $1,000 for the United 
States as a whole. In Alabama, we have approximately 10 
million acres of agricultural land, yet all the cotton and pea- 
nuts which comprise the source of over one-half of the state's 
total farm income are produced on a little more than 2 mil- 
lion acres. How then may we help to increase our farm 
income? Certainly the availability of potential cropland is not 
an obstacle. The potentials are (1) farming for maximum 
production at the lowest possible cost, (2) increasing the 
natural fertility of the soils, (3) reclaiming potentially pro- 
ductive areas, and (4) producing commodities in greatest 
demand and particularly adapted to our climate. 

There is no need to tell you, as agricultural engineers, that 
mechanization is the propelling force in such a projected pro- 
gram and that cotton is a southern crop. Cotton still brings in 
more income in a number of southeastern states than anything 
else produced on the farms, yet it usually occupies 20 per cent 
or less of the available cropland. 

Farm mechanization has been making rapid strides in the 
Southeast. 4 should be no surprise to you that in Alabama 
alone the tractor population has risen in the last decade from 
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less than 10,000 to almost 50,000 in 1951. The same phe- 
nomenal rise is true for all the other southeastern states. One 
major problem, however, is sti!l with us, and that is the devel- 
opment and adaptation of machinery that will meet require- 
ments of the area with respect to soil, topography, and crops. 
I should like at this point to give full and generous credit to 
the manufacturers and agricultural workers who have con- 
tributed much toward reducing labor requirements in cotton 
production in the past few years by their wholehearted co- 
operation in the regional cotton mechanization program. 
Speaking for the Southeast, however, one major bottleneck 
that still exists for the southeastern cotton farm is that of 
harvesting. In the words of Dean Funchess, “When each acre 
of land is made to produce as much as is economically feasi- 
ble, and when each man day of labor is as efficient as possible 
through the use of adapted machines, southern farms will 
produce several times more than at present.” 

If we are to make progress along these lines, we will have 
to make every effort to adapt mechanical methods to the re- 
quirements of the area. We will have to take into considera- 
tion the size of our fields, which in general are much smaller 
than those of other cotton-growing areas. We will have to 
place more emphasis on machinery adapted to our rolling ter- 
rain so that it will operate efficiently on terraced land with 
contour rows. 

For a number of years, the South Carolina Agricultural 
Experiment Station has taken the lead in development of 
mechanical cotton harvesting machinery for the Southeast 
under the regional cotton mechanization program. Because of 
the importance of this phase of agricultural engineering re- 
search in the Southeast, the responsibility has been divided 
this year for the first time between South Carolina and Ala- 
bama by mutual consent. South Carolina has assumed respon- 
sibility for development work with cotton pickers, while Ala- 
bama has been assigned responsibility for development work 
with cotton strippers of all types. 

Speaking for the Southeast on cotton harvesting develop- 
ments, I should like to quote the following summary of ex- 
perimental results obtained at the South Carolina Agricultural 
Experiment Station, and furnished to me by George M. Nutt 
and his co-workers: 

“The South Carolina station has tested both experimental 
and production models of stripper and spindle-type harvesters 
under conditions representative of the Southeast. The results 
are summarized as follows: 

“1 Methods of seedbed preparation, planting, fertilization, 
and weed control must be adapted to mechanical harvesting. 

2 Uniform plant spacing is desirable. 

“3 Weed control, whether mechanical or chemical, 
paramount importance. 

“4 Complete defoliation is desirable. 

“5 Tests indicate the need for varietal characteristics in 
cotton that will be best suited for mechanical harvesting. 

“6 The spindle-type harvester proved adaptable to south- 
eastern conditions, although terraces, contours, and the pres- 
ence of rocks lowered the efficiency. 

7 The present type stripper is not adaptable to south- 
eastern conditions. 

“8 Two small experimental pickers were tested. The 
adaptability of these machines to condition in the Southeast 
was very encouraging. 

In Alabama, during the last three years, preliminary ex- 
periments with cotton strippers were conducted at the Sand 
Mountain Substation near Crossville. It should be obvious to 
anyone here that our work with strippers was not predicated 
by any particular preference for this type of machine. Having 
witnessed with great interest the development of the cotton 
picker in the Delta under conditions prevailing there, we could 
imagine only a very limited applica- (Continued on page 628) 
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The Drainage of Irrigated Lands 


By C. R. Maierhofer 


Member ASAE 


ASICALLY the major concept of drainage of irrigated 

lands is made up of plants, water, soils, and_ salts. 

Closely related to these considerations are the ever- 
present personal factors which lead farmers to overirrigate, 
engineers to build works which waste too much water upon 
the lands, soil scientists to classify lands as arable when they 
are not, and the drainage engineer to construct drzinage works 
before he has sufficiently investigated the problem and _ its 
solution. Of the four principal factors leading to the drainage 
problem, the first three — plants, water, and soils — are com- 
mon to any agricultural consideration. Only the fourth factor, 
salts, differentiates fundamentally between irrigated agricul- 
ture and any other kind. The occurrence, nature, effects, and 
removal of salts from irrigated lands is the challenge in drain- 
age and the proper consideration of the problem requires the 
use of many tools such as hydraulics of surface and subsur- 
face waters, soil physics and soil and water chemistry, the 
physiology of plants, and finally, one of the most important, 
the basic engineering knowledge necessary to conceive and 
construct efficient protective and relief works. 

Salt accumulations in the soil come about principally 
two ways: the salts are present due to natural soil manufac- 
turing processes of mineral disintegration or through lake 
subsidation, or they are brought by waters of overflow or irri- 
gation. The salts deposited through irrigation are of greatest 
importance to the drainage engineer in the West. As lands are 
irrigated, the applied water and precipitation above consump- 
tive use leave the area as surface runoff and as percolation. 
Together with salt content of the irrigation water, percolation 
is the key to the drainage problem because only by this means 
may the salts be removed in solution. If percolation is un- 
restricted, the danger of salt accumulation is minimized. If 
percolation is too slow, adequate drainage may be impossible. 

Quality of permissible water for irrigation is not a fixed 
value. Many variables determine the suitability of water of a 
known dissolved solid concentration. If soils are light and 
pervious, water of poorer quality can be more safely used than 
if the soils are heavier and of higher colloid content. On the 
other hand, water may be comparatively low in total solids, 
but still contain excessive amounts of ions injurious to plants, 
and therefore be unfit for use or usable only under excellent 
conditions of internal drainage. 

All natural waters contain some solids in solution. The 
total amount and distribution of various ions in the solution is 
dependent upon the type of material the water has passed 
through or over from its precipitation to the point of irriga- 
tion diversion. In most western states, stream waters may 
vary in concentration from less than 100 ppm to over 1,500 
ppm dissolved solids. In some instances, irrigation waters hav- 
ing concentrations as high as 5,000 ppm have been used. 
Expressed in a more tangible unit, salts may vary from about 
1/10 ton per acre-foot to over 7 tons per acre-foot. When 
one considers that from 1 to 10 ft of water per season may be 
used for irrigation, the actual salt applications to the lands are 
of tremendous significance. During a period of only a few 
years, under conditions which may be considered average, 
startling quantities of salt are applied to irrigated lands. 

Most soils have zones less permeable than the surface 
horizon at some easily determinable depth in the profile. These 
zones may occur as heavier soils, hardpans, cemented mate- 
rials, or solid rock. They may be in the form of discontinu- 
ous lenses or as continuous strata. They may be several feet 
below the surface, or they may exist at greater depths. They 
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may be underlain or overlain by previous materials such as 
sands or gravels, or they may become progressively more 
dense with depth. The location and study of these zones of 
limiting permeability and of the pervious overlying or under- 
lying strata are of great importance. These strata are the 
principal causes of the drainage problems of irrigated lands 
or, conversely, the reason that only minor problems exist. 

As the irrigation water with its salt load moves downward 
through the permeable surface soils, it is retarded when it 
reaches the less permeable horizon. If the permeability of the 
lower zones is less than is required to allow the applied water 
above field capacity to move downward in a required time, 
progressive saturation of the soils above the slowly permeable 
materials occurs and increases in elevation with each irriga- 
tion. If the slowly permeable materials are deep, no serious 
damage may be noted for long periods. If, on the other hand, 
the tight zone is near the surface, serious drainage difficulties 
occur during the first few seasons of irrigation. These drain- 
age troubles come about in two ways or in combination. Us- 
ually the first to be noticed is waterlogging of the root zone, 
literally drowning the plant. This may then be followed by 
the other but no less damaging situation manifested by in- 
creasingly high salt concentrations at the surface and in the 
root zone. This latter occurrence is due to capillarity. 

As accumulating ground water approaches the surface, 
capillary lift, acting through the interstices of the soil, forces 
the moisture upward where rapid evaporation soon concen- 
trates the soluble salts to the extent that plant growth is re- 
tarded. After several seasons under typical western condi- 
tions of hot sun, low humidity, and low precipitation, salt 
concentrations become so great that effective germination of 
seeds is not possible and crop production rapidly declines. 

The relief measure to be applied to accumulation of salt 
and excessively high ground water is drainage. There is no 
short cut to lowering the water table, removing the salts, and 
preventing additional salt accretions. Ground water must be 
lowered to the extent that capillary rise will be maintained 
below the depth at which evaporation can occur, thus reduc- 
ing salt accumulations. In some instances it is neither possible 
nor economically feasible to do this due to the confining zone 
being at a lesser distance from the surface than the thickness 
of the capillary fringe. In some such cases increased lateral 
ground-water movement immediately above the confining 
material may be established. This provides sufficient rate of 
ground-water removal to an artificial outlet such as a drain, 
so that it will not accumulate. 

Drains are of five types and may be used singly or in com- 
bination, depending on local conditions and requirements. 
They are surface drains, deep open drains, closed or tile 
drains, inverted wells, and pumped wells. All are self- 
descriptive except possibly the well types. Inverted wells may 
be used for drainage purposes where permeable unsaturated 
beds underlie the area requiring drainage. Drainage water 
may be admitted at or near the top of the well and be dis- 
charged into the permeable bed at lower levels in the well. 
The pumped well may offer the most efficient solution to 
drainage problems under certain conditions. Drainage by 
pumping is feasible only in localities having extensive under- 
lying aquifers of good depth and with large areas of influ- 
ence under nominal drawdown. Pumped-well drainage may 
prove especially effective in areas where the underlying aquifer 
is too deep to be reached directly by gravity drains or relief 
wells and where a deep drain is ineffective because of low 
permeability of the overlying soil. 

All soils have some internal drainage capacity. The in- 
ternal drainage capacity of a soil is essentially the rate of 
movement of water through that soil. This rate is largely 
controlled by two factors — the capacity of the soil to trans- 
mit water vertically, or downward percolation, and its capacity 
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to transmit water laterally. In each instance capillarity, soil 
density, soil texture, soil structure, arrangement of pore space, 
and chemical characteristics of the soil and water are factors in 
the rate of movement. The total rate of movement, which is 
the significant consideration, is the component of all factors 
in the zone to be drained and the practical vertical depth 
within which the drainage may be accomplished. 

The first recognition of internal drainage ability of a soil 
is made by the land classifier or soil scientist when the lands 
are initially appraised. Specifically, the land classifier deter- 
mines whether lands to which it is possible to divert water are 
suited to sustained irrigation agriculture. The relatively stable 
factors of primary importance in making these determina- 
tions of suitability are soil, topography, and drainage. 

Most soils have developed through natural processes suf- 
ficient internal drainage to accommodate precipitation of the 
area; this one of nature's eternal tendencies to balance its own 
forces, thereby maintaining the equilibrium in which we exist. 
When we then artificially apply much more water to an area 
than nature intended, this balance is upset. In order to return 
the component forces to equilibrium, we must artificially re- 
inforce that which we have overloaded. In the conversion of 
arid lands to irrigated lands this means subsurface drainage. 
There is little that can be done to increase deep percolation, 
but by constructing drains at suitable locations and depths 
the rate of lateral movement of ground water may be in- 
creased. This is the major objective of subsurface drainage. 


AMOUNT OF ARTIFICIAL DRAINAGE IS DETERMINED 


As the land classifier takes the first look at these things he 
attempts to appraise the amount of internal drainage which 
exists. The drainage engineer then takes a deeper look and 
attempts to determine, in cooperation with the classifier, how 
much artificial drainage will be required after irrigation and 
how and at what cost it may be provided. This involves a 
study of permeable strata which may exist within a depth to 
which drains may be economically constructed. It is in these 
zones that drains must be placed to provide accelerated lateral 
movement for percolating water from above. If highly perme- 
able material exists above the confining strata within a depth 
of practical construction, the required drainage will be quite 
effective and may be installed at wide spacing and at low cost. 
Such conditions exist in limited locations in the western states 
but are more usually found in the Northwest and Southwest. 
In other instances, the permeable material may exist just 
below the zone of limited permeability. If the material is 
within practical depth, say, 10 to 12 ft, the heavy zone may be 
penetrated by the drain and increased outlet for lateral move- 
ment provided, but at greater cost due to closer required 
spacing. The most costly and difficult drainage to accomplish 
is generally in soils having profiles progressively less perme- 
able with depth. In such soils there is no zone within which 
increased lateral movement of ground water may be estab- 
lished. These conditions are usually typitied by soils of recent 
alluvial or glacial deposition. They also occur in most of the 
West, but principally in the northeastern quadrant of the 
western states. 

The importance of studying the subsurface characteristics 
of lands before they are developed’ for irrigation and before 
any works are constructed cannot be overemphasized. Only in 
this way can the ultimate costs of drainage be realistically 
recognized. Deep drains, with their appurtenant structures, 
generally cost from $10,000 to $20,000 or more per mile at 
current prices. This may amount to $25 to several hundred 
dollars per acre for drainage construction alone. Therefore, 
early investigation and recognition of drainage requirements 
are necessary in project feasibility determinations, as well as 
being a source of design data for protective works to be later 
constructed. The economic phase of a drainage investigation 
is often overlooked by the scientist, and there are embarrass- 
ing instances where apparently sound projects have failed 
because the ultimate costs or conditions limiting the possibil- 
ities of drainage were not initially considered. 

Drainage as a science is comparatively young. Little in- 
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formation lends itself to realistic computation of drainage 
requirements, and few reliable technical procedures applicable 
to a wide variety of conditions are known. We must admit 
this and patiently await the proving of new ideas of drain 
depth and spacing determinations. These will come about, but 
only through research and long application of the fiindings to 
field conditions. Soil is a highly heterogeneous medium and 
the conclusions reached in one area may be entirely mislead- 
ing when applied to the adjacent; therefore we must be 
cautious in basing large expenditures on unestablished per- 
formance. We must slowly feel our way through the prob- 
lems. In this connection, I believe that the greatest recent 
advances in drainage are the growing realization that the 
problem must be investigated before it exists, and the im- 
proved techniques of investigation. We have a good start in 
developing the processes of investigating the drainage prob- 
lem; we have much farther yet to go. 


This paper will be criticized for not having dwelled more 
on the technical phases of drainage and the technical treat- 
ment of special problems. Each in itself would have taken 
more than the allotted time. Most of the discussion was con- 
cerned with the basic principles of drainage thinking rather 
than the existing, neglected problem. This was purposely an 
attempt to pass on to you a strong personal conviction based 
on nip-it-in-the-bud philosophy. We should not let ourselves 
be found in the position of having neglected to consider the 
drainage requirement long before it is before us in the form of 
crop damage and soil deterioration. We have learned the hard 
way through the years that, to get the most out of the farm- 
er's drainage dollar, we must anticipate and observe and 
protect, rather than procrastinate until the damaging symp- 
toms of inadequate drainage have eaten into productivity. If 
we wait too long, the problem becomes one of relief rather 
than protection, and the gross costs of investigations and con- 
struction for relief are much greater. 


THE MOST PRESSING REQUIREMENTS RELATED TO DRAINAGE 


In conclusion, I present my own opinion of the most pres- 
sing requirements for better understanding, administration, 
and execution of drainage needs. In relation to investigations, 
we need more reliable and cheaper methods of determining 
true soil permeabilities leading to more accurate prediction of 
drain-spacing requirements. 

An exploration of methods of financing drainage work 
should be conducted. At present costs, few farmers can afford 
to build the works required to keep irrigated lands as good as 
they were before irrigation. This is our responsibility to future 
generations and to the continuing conservation of the national 
resources. Perhaps protection of lands against deterioration 
due to waterlogging and excessive salt accumulations is a 
national responsibility to be shared by all citizens. This leads 
to the philosophy that drainage costs should be non-reim- 
bursable as are flood control, forest protection, and fish and 
wildlife propagation. I merely mention this as one possibility. 

A prime necessity is training by our engineering and agri- 
cultural schools of students in full curriculums of courses 
pertinent to drainage by qualified, experienced instructors. To 
my knowledge, drainage courses now offered are minor in 
number and largely inadequate in scope. The organization 
with which I am connected frequently requires qualified drain- 
age engineers capable of handling advanced professional as- 
signments, but we have little success in recruiting them or 
students sufficiently well prepared to be trained for these 
positions, 

And, finally, agriculturists, engineers, and farmers engaged 
in irrigation must be taught the necessity for and recognition 
of early symptoms and causes of drainage problems, at least 
to the extent that they know when competent specialized 
counsel is required. Improper advice, overirrigation, poor sur- 
face drainage, and excessive canal and lateral losses have 
resulted in wasteful expenditures for drainage works through- 
out the West. These things can be remedied only by a closer 
relation between the technical agriculturist, the engineer, and 
the farmer. 
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A Graphic Method of Solving Sprinkler Irrigation Application Problems 
By James E. Garton 


ASSOCIATE MEMBER ASAE 


r THE design of sprinkler irrigation systems an easy means 

of relating plot size, sprinkler discharge, and operating 
time is needed. The accompanying nomograph relates these 
variables involved in sprinkler design. 

The plot size is the distance between the nozzles on the 
lateral multiplied by the distance the laterals are moved at 
each setting. The primary factors affecting sprinkler spacings 
are the wetted diameter of the sprinkler-discharge pattern and 
wind conditions, 

For a given size of plot the discharge of the nozzle to be 
used will be determined by an application rate somewhere 
between the minimum and maximum rates of application 
recommended for that soil. 

The operating time required depends on the application 
rate and the depth of water to be applied. The depth to be 
applied will depend on soil and crop conditions and the 
water-application efficiency. 

In the example shown the designer has selected a 40-ft 
nozzle spacing on the lateral and a 60-ft spacing of laterals. 
These are selected on the basis of the wetted diameter of the 
nozzles considered and wind conditions in that locality. 

An application rate of from 0.50 to 0.75 iph is satisfactory 
for the soils of the design area. This range of application 
rates would require a discharge of from about 12.5 to 19 gpm. 
A nozzle having a discharge of 14 gpm at the desired operat- 
ing pressure is selected. This discharge gives an application 
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rate of about 0.56 iph. 
The designer decides on an irrigation application of 4 in 
and finds that this application will require 7.2 hr of operation. 
This nomograph is not intended as a replacement for good 
design procedure, but it is a useful aid to the application of 
good design procedure to sprinkler irrigation design problems. 


Basic Research a Foundation for Invention 


MERICA’S present industrial supremacy may be traced 
largely to the fact that this country has had a type of 
government which has encouraged its people to invest, to 
translate their inventions into marketable products, and to 
manufacture such products in quantity and at a cost to stimu- 
late and satisfy public demand. The welfare of our country 
in the future, even more so than in the past, will depend upon 
its scientific and technological developments, and these, in 
turn, will require people who have ability to create basic 
scientific knowledge. 

In the past, our inventors were fortunate to be able to 
draw upon the basic science findings of other countries, main- 
ly Europe. Unfortunately, two world wars have greatly de- 
pleted the human and material resources of other lands, so 
that for many years in the future the U.S.A. has the respon- 
sibility for building up a stock pile of basic scientific knowl- 
edge. Our great asset as a nation has been our ability to 
convert scientific knowledge in practical utility. Basic research, 
on a scale commensurate with the dominant position of the 
U.S.A. in applied research and invention, is essential to pro- 
tect the industrial and technological competence of our people. 
—Dean A. A. Potter in The Journal of Engineering Education 
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This nomograph is intended as a useful aid in the application of good design procedure to sprinkler irrigation design problems, but not to replace 
good design procedure 
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RESEARCH NOTES 


ASAE members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and serv- 
ice organizations. This may include announcements of new proj- 
ects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA Agricultural Engineering Research 


RESEARCH in four major branches of agricultural engineering — 

structures, machinery, processing, and electrification — are centered 
in four distinct divisions in the U.S. Department of Agriculture, and 
have been administered by A. W. Turner (past-president ASAE) since 
1944, and in that time has done much to increase the scope and im- 
portance of engineering research of the USDA. Administrative head- 
quarters of the Divisions of Agricultural Engineering are at the USDA 
Agricultural Research Center, Beltsville, Md. However, the bulk of the 
research is actually conducted in the field, often in cooperation with the 
state agricultural experiment stations. Because agricultural engineering 
research touches almost every field of the science of agriculture, it has 
proved best to place USDA research agricultural engineers at locations 
where the need for research is felt 

The Division of Farm Buildings and Rural Housing is the USDA 
unit responsible for agricultural engineering research in this field. Head 
of the Division is Wallace Ashby. His organization, made up of 39 
members, is currently engaged in research concerned with beef and dairy 
cattle, hog, and poultry shelters and housing. Farm homes are also 
undergoing intensive study. This Division is also largely responsible 
for the mass of research that has been conducted successfully in grain 
irving and storage, a farm practice becoming more in evidence each 
year. Engineers in the Division are also engaged in research with new 
and improved farm building materials, and with potato and fruit storages 

The Division of Farm Machinery carries on all engineering ma- 
chinery research for the Department, and headed up by R. B. Gray 
The Division is engaged in machinery research concerned with the pro- 
duction of almost all crops. Currently receiving attention is machinery 
for the production of cotton, potatoes, legume seeds, sugar cane, tung, 
peanuts, and the defense-important crops such as guayule and castor 
beans. Also under intensive study are fertilizer placement machinery, 
weed control and pesticide application machinery, and tillage imple- 
ments including the tractor 

The Division of Farm Electrification, under the leadership of Dr. T 
§. Hienton, carries forward agricultural engineering research in this 
broad field. Current research of this Division embraces barn drying of 
forage crops, heat pump studies for farm home air conditioning, black 
light insect trapping in corn, tobacco, cotton, and sugar cane, ultrasonic 
effects on seed viability and germination, radio-frequency drying of farm 
crops, farm refrigeration, tobacco curing, the effect of bactericidal lamps 
on poultry, electric feed mixing and grinding, beehive heating, and a 
study of standby farm electric plants 

The Division of Mechanical Processing of Farm Products is the 
agricultural engineering research unit serving USDA in this field. Geo 
R. Boyd heads this Division, which is engaged in outstanding research 
work in cotton ginning, fiber flax processing, feed milling, and other 
rural industries, and quality improvement of many crops. Current re- 
search with special application to the defense needs of this country is 
emphasized in this Division's work with hard fibers, attempting to find 
a suitable replacement for Manila hemp, and other fibers which are 
often hard to get in times of stress 

Agricultural engineers who find themselves in the vicinity of Wash- 
ington. D.C., with time on their hands, should utilize it by visiting the 
U.S. Department of Agriculture's Agricultural Research Center <t Belts- 
ville, Md. This 12,000-acre farm, only a few miles north of Washing- 
ton on the Baltimore Pike, headquarters the Divisions of Agricultural 
Engineering of the Department. This unit is the engineering research 
arm of USDA 

. e ° 


USDA Notes on Potato Harvester and Lightweight 
Concrete, Research and Poultry Dressing Plants 


Potato Harvester Research. The greatest single machinery need of 
potato growers today, from the standpoint of cost reduction, is a har- 
vester that will handle the tubers mechanically from the ground to field 
container. The machine most sought after is one that will dig the 
potatoes, lift them from the ground, separate them from loose dirt, 
clods, stones, weeds, and the vines, and place them in special self- 
unloading trucks or in handling containers, all with a minimum of 
bruising and skinning. 

Another current trend is toward the design of-a windrow harvester 
that will follow the digger and pick up the potatoes from a windrow 
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Ultimately, says A. H. Glaves, USDA engineer, these two lines of 
research may result in a harvester that will serve as a two-row windrow 
pick-up machine, or be convertible to a one-row direct digger-harvester. 

Vine elimination is one of the problems that must be ironed out by 
research engineers before a satisfactory harvester can be developed 
Current research is attempting to develop a vine puller that will pull 
the vines prior to harvest to hasten maturity of the potatoes and cut the 
vines in short lengths to reduce the vine nuisance at harvest time. Some 
recent experimental work has indicated that pulling the vines is the 
most effective and quick-acting method for hastening maturity. If such 
a machine can be perfected, Glaves says, it would eliminate the need of 
a deviner in the final harvester. 

Separation of clods, stones, and dirt from potatoes, is a harvester 
function that has been receiving attention during the past few years 
USDA research has developed an experimental separator that worked 
well in trials in the potato fields of the Red River Valley last summer. 
It operates automatically under normal field conditions, or can be 
supplemented with hand labor under severe stone or clod conditions. 
The separator uses a multiple V-belt unit with interceptor wheels that 
also act as belt spacers to maintain the proper distance between the long 
V belts so that they cannot spread and let marketable-size potatoes fall 
through. The separator’s possibilities for use under regular farm con- 
ditions have only been partially explored, Glaves says, but its perform- 
ance has appeared promising enough to warrant continued study. 

. . . 

Lightweight Concrete Research. Although no lightweight concrete 
can yet be recommended for farm use, USDA structural engineers are 
currently engaged in two promising research approaches looking toward 
such a development. Lightness and better insulation qualities go hand- 
in-hand in most structural materials like concrete 

In a research project in cooperation with Michigan State College, 
the engineers are substituting corncob pellets, of about %-in diameter, 
for the coarse aggregate of concrete. In another project in cooperation 
with the National Bureau of Standards, they are substituting air for the 
sand in concrete. In research so far, air spaces in the concrete have 
come from the bubbles produced by the use of a commercial detergent. 

The engineers’ research indicates that corncob concrete can be used 
successfully for solid concrete units. A wall and a floor slab of corncob 
concrete were exposed to weathering for 15 months, including two win- 
ters, with no apparent bad effect. However, cored blocks incorporating 
the cob pellets proved hard to make and hard to use. 

From the standpoint of safe building strength, the volume of cob 
pellets could not be more than three times the volume of cement used. 
The engineers also found it necessary to soak the cob pellets in water 
for five to six hours before using them in a concrete mix. Otherwise 
the job pieces absorb moisture from the mix and cause the concrete to 
rupture while setting. 

The success of air-gravel concrete, according to results of the tests, 
depends primarily on the development of a method of controlling the 
air content in the mixture that is simple enough to use in normal con- 
struction. Laboratory mixed batches of air-gravel concrete proved strong 
enough for floors or lightly loaded walls in farm building when 24 or 
25 per cent air was incorporated with as little as 314 bags of cement 
per cubic yard of concrete. As normally mixed for comparable farm 
uses, a cubic yard of concrete requires 4 to 414 bags of cement. The 
investigators incorporated 45 per cent air in one satisfactory sample, but 
were forced to use excessive amounts of cement to make the concrete 
strong enough. 

The air gravel concrete averazed 30 lb less in weight per cubic foot 
and provided about twice the insulation of ordinary concrete. The air- 
gravel concrete also absorbed less moisture and had less tendency to 
soak up water through capillary action than did ordinary concrete 
Freezing and thawing tests that brought ordinary concrete almost to the 
point of failure, actually improved the structure of the air-gravel con- 
crete, including excellent resistance to weathering 


. . . 

Small Poultry-Dressing Plants. Plans for efficient, small poultry- 
dressing plants, of interest to poultry farmers, commercial poultry pro- 
ducers, poultry and egg dealers, and cooperatives have been developed 
by a USDA engineer after a study of 48 such plants in 10 northeastern 
states. The plans appear in FCA Miscellaneous Report 147, “Plans and 
Operations of Farm and Small Commercial Poultry Dressing Plants.” 

In small plants, employing from two to nine workers, each em- 
ployee can work at top production capacity with a minimum of walk- 
ing or wasted motion. Compared with larger plants, the small farm or 
community plants have a greater labor output per worker, require 
smaller investments, have lower labor costs, and less personnel turnover. 

One of the dressing plants illustrated in this report is designed as a 
family or farm unit emploving two to five workers. Two other plans 
are for small commercial plants, employing from five to nine workers; 
one plan including a cold storage room and a salesroom 

Single copies of Misc. Report 147 can be got free bv ordering 
from the Director of Information and Extension, Farm Credit Admin- 
istration, U.S. Department of Agriculture, Washington 25, D.C. 
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HY make your trucks haul unnecessary EMPTY WEIGHT 

poundage that reduces the PAYLOAD part of their 
legal gross weight? Because the MECHANICS Roller Bearing 
UNIVERSAL JOINTS truck PROPELLER SHAFT is 28 pounds 
lighter than other joints and shafts of comparable torque capacity, 
MECHANICS equipped trucks carry 11,200,000 extra pounds 
of PAYLOAD during the average truck life of 400,000 miles. 


For Cars, Trucks, Tractors, Farm implements, 
Road Machinery, Indus trial Equipment, Aircraft 
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Let our engineers help add to the 
ton-mile capacity of your trucks 
by specifying weight-saving 
MECHANICS Roller Bearing 
UNIVERSAL JOINTS truck 
PROPELLER SHAFT applications. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 
2046 Harrison Ave., Rockford, Ill. 
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ASAE Winter Meeting Program 


HE usual Winter Meeting of the American Society of Agricultural 
Engineers will be held at the Stevens Hotel, Chicago, December 17, 


18, and 19. The program for the meeting is being sponsored by the 
Society's four technical divisions — Power and Machinery, Rural Elec- 
tric, Farm Structures, and Soil and Water. Copies of the printed pro- 
gram and other information about the meeting are being mailed to all 
ASAE members, and non-members of the Society may obtain full infor- 
mation about the meeting and program on request to the Society 
headquarters office at St. Joseph, Michigan. The principal features of 
the program are presented here: 


POWER AND MACHINERY PROGRAM 


The power and machinery program has been arranged under the 
direction of Geo. B. Hill of the New Idea Farm Equipment Co., chair- 
man of the Power and Machinery Division. The first day's program 
(December 17) opens with a paper on the design and application of 
universal joints for farm machinery by Fred M. Potgieter, Mechanics 
Universal Joint Division of Borg Warner Corp. This will be followed 
by a discussion of loads imposed on power take-off shafts by farm 
implements by Merlin Hansen, John Deere Waterloo Tractor Works 
and a progress report of the industry committee that has been investi- 
gating power take-off drives. 

The program for the afternoon of the same day includes three 
papers, one on steel chain applications in farm machinery by Bert L. 
Pearce, Link-Belt Co., another on the hydraulic capacity requirements 
for control of farm implements by W. H. Worthington, John Deere 
Waterloo Tractor Works, and the third on electrostatic precipitation of 
dust materials by H. D. Bowen and Peter Hebblethwaite of Michigan 
State College. 

An evening program devoted to illustrated talks on mechanization 
of foreign agriculture has been scheduled for December 17, the first of 
which will be on American farm machines as adapted to Guatemala 
agriculture by E. L. Barger, Harry Ferguson, Inc., the second will be on 
farm machine requirements of Turkish agriculture by H. P. Smith, 
A. & M. College of Texas, and the third on native farm implements in 
use by farmers of Japan by Roy Bainer, University of California. 

The program for the second day, December 18, will open with a 
progress report on the design and performance of hay rakes by G. W 
Giles and C. A. Routh, North Carolina State College. This will be 
followed by C. Ray Thompson, Western Regional Research Laboratory, 
USDA, on methods for stabilizing carotene in alfalfa. The last number 
on the program of this session will be a report on field performance of 
side-delivery rakes by Roy Bainer and L. G. Jones, University of 
California 

The afternoon program of the same day will be devoted to a sym 
posium on recent research results in field drying of corn and small grains 
as conducted by agricultural engineers in four state agricultural experi- 
ment stations of the Middle West: L. W. Hurlbut, Nebraska; J. H. 
Ramser, Illinois; D. L. Woolsoncroft, lowa, and G. H. Foster, W. F 
Rissmiller, D. E. Burrough, and R. P. Harbage, Indiana (Purdue). 

The forenoon program of the third day, December 19, will feature 
reports of a regional study of corn-planter fertilizer depositors for high- 
speed operation conducted during the 1951 season. The program will 
open with a statement on the interest of the farm equipment industry 
in this regional study by R. M. Merrill, Deere & Co., followed by an 
introductory statement by G. A. Cumings, agricultural engineer, USDA, 
who took a major part in the planning and carrying out of the study. 
This will be followed by reports of the field studies conducted in nine 
states — Michigan, New York, Illinois, Missouri, Iowa, Minnesota, 
South Dakota, Nebraska, and Kansas. A summary of the regional study 
and special attention to some of the machinery problems encountered 
will be presented by C. E. Guelle, International Harvester Co. The 
program for this session will close with a paper on pasture fertilization 
by W. R. Thompson, Mississippi State College. 

The program for the afternoon of December 19 includes two 
papers, one on essentials of safety and corn picker operation by C. J. 
Scranton, Allis-Chalmers Mfg. Co., and the other on the technique of 
measuring torque of rotating shafts under field operating conditions by 
D. E. Burrough, Purdue University 


Rurat ELectric PROGRAM 


The rural electric program for the meeting has been arranged under 
the direction of the chairman of the Rural Electric Division, H. S. 
Hinrichs, Kansas Power and Light Co. The program for the forenoon 
of December 17 is being sponsored by the ASAE Committee on Feed 
Handling and will be devoted to the general subject of what is new in 
the handling and processing of farm feeds. It will open with a brief 
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ASAE Meetings Calendar 


November 16—OKLAHOMA SECTION, Student Union Bldg. 
Oklahoma A. & M. College, Stillwater 


December 7 and 8—ALABAMA SECTION, Gadsden, Alabama. 
December 17-19—WINTER MEETING, The Stevens, Chicago, III. 
January 31—Paciric Coast Section, Davis, Calif. 


February 4-6—SouTHEAST Section, Atlanta Biltmore Hotel, 
Atlanta, Ga. 

June 16-18—ANNUAL MEETING, Hotel Muehlebach, Kansas 
City, Mo. 
Nore: Information on the above meetings, including 


copies of programs, etc., will be sent on request to 
A.8S.A.E., St. Joseph, Michigan 


report of the Committee by its chairman, Howard C. Rutt, Public Serv- 
ice Co. of Northern Illinois. Paul L. Lyman of Kansas State College 
will discuss work he has done on the use of the roller crusher as an 
automatic feed for grinding ear corn with a small hammer mill, and 
W. G. Buchinger, The Detroit Edison Co., will discuss a new type of 
ear corn grinder. Two papers will be given on the development of 
automatic units for handling and processing ground feeds on the farm, 
one by F. W. Duffee and L. A. Brooks of the University of Wisconsin 
and the other by M. W. Forth of the University of Illinois and L. S. 
Foote of the U.S. Department of Agriculture. Then will follow a 
40-minute general discussion on farm feed handling, conducted by the 
Committee on Feed Handling, following which a summary of recent 
developments in automatic feed handling, with recommendations, will 
be given by E. W. Lehmann, University of Illinois 

The afternoon program of the same day will feature new develop- 
ments in rural electric equipment, including barn cleaners by H. S. 
Brenbeck, United Cooperatives, Inc.; crop drying equipment by Ray 
Arndt, Avco Mfg. Co., and Nolan Mitchell, Aerovent Fan Co.; infrared 
brooding by Lorin J. Badskey, LML Eng. and Mfg. Co., and automatic 
egg gathering by J. H. Bodwell, New Hampshire Gas & Electric Co. 
Paul A. Young, National Dairy Products Co., will discuss one farmer's 
experience in the use of electrical equipment. 

A joint Rural Electric and Farm Structures program is scheduled for 
the forenoon of December 18, and the evening of December 18 is to be 
devoted to an open forum on rural electric equipment items available 
or needed with D. E. Washburn, United Cooperatives, Inc., presiding 

The forenoon program of December 19 will feature a symposium on 
electric brooding of chicks and pigs. It will open with a discussion of 
the physiological aspects of chick brooding by Dr. James H. Bywaters, 
Virginia Agricultural Experiment Station, followed by a talk on the 
effects of radiation of various wave lengths on living tissue by Dr. R. D. 
Spence, Michigan State College. Resumes of research on electric chick 
brooding will be presented by June Roberts, State College of Washing- 
ton; C. N. Turner, Cornell University, L. A. Brooks, University of 
Wisconsin; and V. H. Baker, Virginia Agricultural Experiment Station. 
W. D. Hemker, Westinghouse Electric Corp., will discuss a new control 
for infrared lamp brooding for chicks, and the flundamentals of infra- 
red brooding of pigs will be discussed by John G. Taylor, U.S. Depart- 
ment of Agriculture. 

The program for the afternoon of the same day will feature the 
application of the heat pump to farm production processes and will 
open with a paper on heating water with the heat pump by Andrew 
Hustrulid and H. A. Cloud of the University of Minnesota and discus-. 
sion by L. F. Charity, Virginia Polytechnic Institute. William G. 
Buchinger, The Detroit Fdison Co., will talk on heating the milk house 
from the milk cooler, and Ralph I. Lipper, Kansas State College, will 
report on his work on the use of the heat pump for heating Kansas homes. 


FaRM STRUCTURES PROGRAM 

The farm structures program is being arranged under the supervision 
of the Farm Structures Division Chairman, C. K. Otis, University of 
Minnesota. The opening session on the forenoon of December 17 will 
include a discussion of the results of time-and-motion studies on dairy 
farms made by Thayer Cleaver, U.S. Department of Agriculture, which 
will be followed by a report of results on milking parlor research by 
S. A. Witzel, University of Wisconsin. The closing number on the 
program, on milking parlor construction for good sanitation, will be 
presented by H. B. Bradshaw of the DeLaval Separator Co. 

The afternoon program of the same day will feature the subject of 
standardization of farm buildings. A paper on the need for standard- 
ization will be presented by E. G. Molander, U.S. Department of Agri- 
culture, and R. R. Britton, Facilities and (Continued on page 620) 
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By any 
standard }- 1 INK-BELT Roller Bearings 


always assure anti-friction alignment 


Tntegral self-alignment of Link-Belt 
Unmounted Roller Bearings eliminates need for expensive, 
cumbersome self-aligning housings. Angular contact, concave 
rollers between convex raceways, provides capacity for 
thrust and radial loading. Preadjusted for clearance at the factory and 
packed to reach you in “final inspection” condition, they 
require no adjustment when you're ready for installation. 
There’ Link Bele Bearing Specialist near you ME-ALYCOMEANY. Iam, Cty. 


who can give you expert advice on any bearing application. You can San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, 


Springs (South Africa). Offices, Factory Branch Stores 
also get all the facts from Data Book 2550. and Distributors in Principal cities. 12.268 
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NEWS SECTION (Continued from page 618) 


Construction Bureau, National Production Authority, will discuss the 
possibilities for effecting economies through dimensional coordination 
and methods of construction. 

Representatives of industry will discuss possibilities for standardiza- 
tion of farm buildings as represented by various classes of building 
products including metal products by J. Edmund Bowen, Stran-Steel 
Div., Great Lakes Steel Corp.; wood products by Ortie LaVoy, Weyer- 
haeuser Sales Co.; masonry products by M. L. Burgener, Portland Ce- 
ment Assn., and glass products by W. Everett Eakin, Libbey-Owens- 
Ford Glass Co 

A joint farm structures and rural! electric program is scheduled for 
the forenoon of December 18 featuring the results of farm ventilation 
research. The opening subject to have attention is heat and moisture 
production of farm animals, and under this topic H. J. Thompson, U.S. 
Department of Agriculture, and R. E. Stewart, University of Missouri, 
will discuss results of research with cattle; H. L. Garver, J. R. Vincent, 
and Hajime Ota, U.S. Department of Agriculture, will discuss the 
results of research of poultry, and C. F. Kelly and H. Heitman, Jr., 
University of California, and T. E. Bond, U.S. Department of Agricul- 
ture, will discuss the results of research with swine. Richard Boonstra, 
Public Service Co. of Northern Illinois, will discuss the results of 
studies of poultry and dairy barn ventilation which have been con- 
ducted under his supervision. The final number on this program will 
be presented by W. J. Promersberger, North Dakota Agricultural Col- 
lege, and will report on results of his work on forced versus natural 
draft ventilation in poultry houses. 

The afternoon program of the same day will open with a discussion 
on farm house plans that meet varied needs by Murlin R. Hodgell, 
University of Illinois. George W. A. Mahoney, Oklahoma A. & M. 
College, will talk on farm building plan services with sales appeal, and 
Everett D. Markwardt, Cornell University, and M. J. LaRock and Dick 
J. Stith, University of Wisconsin, will discuss the work of the farm 
structures extension field engineer. 


AND WATER PROGRAM 


The soil and water program has been planned under the general 
direction of the chairman of the Soil and Water Division, R. R. Poynor, 
International Harvester Co. The opening session on the forenoon of 
December 17 will feature the general subject of splash or raindrop 
erosion of soil. George R. Free, U.S. Soil Conservation Service, will 
discuss soil movement by raindrops, and will be followed by P. O. 
Ekern, University of Wisconsin, who will present a laboratory analysis 
of splash erosion. The relation of soil splash to soil deterioration, 
erosion losses, and conservation practices will be discussed by Forrest 
G. Bell of the Soil Conservation Service. The concluding number on 
the program of this session will deal with erosion control in engineer- 
ing works to be presented by L. J. Goodman, Ohio State University. 

The afternoon program of the same day will deal with the general 
subject of flood control. The first paper by Leo S. Terbush, U.S. Soil 
Conservation Service, will discuss the small-dam program for the con- 
trol of floods, and this will be followed by a paper on performance of 
field structures under extreme flood flow by Frank C. Mohler, also of 
the SCS. The effects of conservation practices on watershed yields will 
he presented by Neal E. Minshall of SCS, and Lloyd L. Harrold, also 
of SCS, will discuss land management by more use of soil porosity for 
water conservation. 

The forenoon program of December 18 will feature the general sub- 
ject of drainage of agricultural lands and will open with a discussion 
by L. A. Jones, U.S. Soil Conservation Service, of the effects of drain- 
age on agricultural production. This will be followed by a talk by 
Keith H. Beauchamp, also of SCS, on surface drainage of tight soils in 
the midwest states. B. F. Muirheid, University of [linois, will discuss 
results of some of his tests on draintile in Illinois. D. G. Miller, 
University of Minnesota, will report briefly on tile drainage in Ireland 
as observed during a visit to that country this past summer, and Don 
Kirkham, Iowa State College, will take on some of his findings in a 
survey of the reclamation work on inundated lands in the Netherlands 
he conducted this year 

The program for the afternoon of the same day will feature the 
general subject of sprinkler irrigation. Hydraulic characteristics of gated 
pipe and Perf-O-Rain types E and F sprinkler pipe will be discussed by 
C. N. Johnston and Moshe Besubov, University of California, and Allan 
W. McCulloch, Irrigation Equipment Co., will discuss sprinkler irriga- 
tion design problems. A progress report on sprinkler irrigation of corn 
and pasture crops in South Carolina will be the subject of a talk by 
W. P. Law of the Clemson Agricultural College. Water-application 
efficiencies in irrigation in relation to the time rates of water application 
will be discussed by W. H. M. Morris of Cambridge, England, who is 
presently a research fellow at the Utah Engineering Experiment Station 

A conference on depth and spacing of tile drains, sponsored by the 
Society's subcommittee dealing with this subiect, under the chairmanship 
of R. K. Frevert, Iowa State College, will be held on the forenoon of 


Sor 


AGRICULTURAL ENGINEERING for November 1951 


December 19 and will open with a paper on the depth and spacing ot 
drain laterals as computed from core sample permeability measurements 
by Phelps Walker of the U.S. Soil Conservation Service. A summary ot 
tile depth and spacing research will be presented by members of the 
Committee from the University of Minnesota, University of Illinois, 
lowa State College, Purdue University, and the U.S. Soil Conservation 
Service. This program will be followed, in the afternoon, by a round- 
table discussion of research techniques and problems. 

Another conference, on sprinkler irrigation, is being arranged for 
the forenoon of December 19 by the Subcommittee on Sprinkler Irriga- 
tion Research under the direction of its chairman, E. H. Kidder, Mich- 
igan State College. The opening subject on this program is evapo- 
transpiration estimates as criteria for determining when to irrigate by 
Dr. C. H. van Bavel and T. V. Wilson, North Carolina State College. 
This will be followed by a discussion of labor requirements for sprinkler 
irrigation of corn by M. W. Bittinger and R. K. Frevert, Iowa State 
College. The relationship between nozzle pressure and drop size and 
between drop size and soil aggregate breakdown will be discussed by 
Gilbert Levine, Cornell University. W. L. Jacobson, Dominion Experi- 
mental Station, Lethbridge, Alta., will give a resume of his research 
work in sprinkler irrigation. Aldert Molenaar, State College of Wash- 
ington, will report on his study of the factors influencing uniformity of 
water distribution from rotating sprinklers. 


Farm Structures Research Panel in Chicago 


HE Better Farm Buildings Association of which the American So- 

ciety of Agricultural Engineers is a member organization, will spon- 
sor a dinner and panel discussion on farm building research at the 
Stevens Hotel, Monday evening, December 17, in conjunction with the 
ASAE winter meeting 

Purpose of the program according to W. Everett Eakin, BFBA presi- 
dent, is to bring together representatives of the dairy, poultry and swine 
industries with agricultural engineers, farm building material manufac- 
turers and the farm press for a discussion of farm building problems. 

“It is hoped by this discussion,’ Eakin said, “to put more emphasis 
on the need for greater research in farm building design for more eff- 
cient material handling, better shelter for livestock and poultry and as 
a means af labor saving.” 

Dinner reservations should be made by December 10 through a 
member of the Better Farm Buildings Association or directly with the 
president of the BFBA at 1211 Nicholas Building, Toledo 3, Ohio. 

Leaders in the dairy, poultry and animal husbandry fields have been 
invited to participate in the panel discussion along with agricultural 
engineers. 


Three-Day Farm Structures Short Course 


THREE-DAY farm structures school (short course), to be held 

January 8 to 11, 1952, is being offered by the Department of Agri- 
cultural Engineering, University of Illinois, Urbana. While intended 
primarily for building materials dealers and builders, this short course 
will be of interest also to field men and manufacturer's representatives 
who desire up-to-date information on developments in farm structures 

Persons interested in attending this school should communicate 
direct with Deane G. Carter, acting head, agricultural engineering dept., 
College of Agriculture, Urbana, Il. 


Washington Section Has Interesting Program 


MEMBERS and guests of the Washington (D.C.) Section of the 
American Society of Agricultural Engineers, attending the October 

12 luncheon meeting, got an inside view of the problems of allocating 
critical materials for agricultural purposes. John Stambaugh of the 
Office of the Secretary of Agriculture said that it is imperative that every 
one understands that our agricultural industry is one that produces food 
—a basic item in the defense effort. Many of the personnel of the Na- 
tional Production Authority and the Defense Production Authority are 
unacquainted with the farmer's important position in today's economy. 
In his talk Mr. Stambaugh pointed out that, while the nation is 
producing on essentially the same acreage of land as for the period 
1935-39 (the base period), actually 140 per cent production is needed. 
During the time that has elapsed since the base period, the industry of 
agriculture has lost 12 per cent of its labor, and its animal power has 
heen markedly reduced. Nevertheless the industry has been able to over- 
come this handicap by using 250 per cent more machinery, 300 per cent 
more fertilizer, 600 per cent more electric power. The speaker further 
pointed out that only through cooperation of manufacturing and service 
industries was it possible for agriculture to meet the demands upon it. 
Mr. Stambaugh further pointed out that agriculture is the largest 
user (outside of the Army) of critical materials. He presented a vivid 
picture of the complications of these controls, and how it is impractical 
to use historical records since many of the more than 1600 manufac- 
turers are relatively new in the field, yet they are filling a very definite 
and important need. As an example, he cited (Continued on page 624) 
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ow A Low-Cost TANDEM DRIVE Motor Grader 
] : ‘, 
Jez Jeruaciteg 


Allis-Chalmers Model D ... A Natural on Conservation Jobs 
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Ownership of a tandem drive motor grader for building terraces and farm ENGINEERED TO PROVIDE 
ponds, other dirt handling, is made economically practical for conservation , 
districts, ranches and farm contractors with limited funds. BIG GRADER 
The Allis-Chalmers Model D has tandem drive and other features for- PERFORMANCE 
merly found only in motor graders costing up to three times as much. Its seaiciocscbias 
great traction, convenient size and easy operation make it a “natural” for ADVANTAGES 
low-cost terracing work, ditching and farm road maintenance. 
Has plenty of power to move big loads fast . . . makes smooth, even Weight — 8,500 Ib. 
grade ... maneuvers easily. Quickly goes from one job to another — travels Tandem Drive 
up to 18.6 mph. Tubular Frame 
And the Model D is at home in any farm community. Its Allis-Chalmers ROLL-AWAY Moldboard 
34.7 hp. gasoline engine is well known as a top performer in tough farm Power Hydraulic Controls 
tractor service. Maintenance cost is low. Any mechanic can service it. . . Rear-Engine Design 
parts are carried by all A-C tractor dealers. High Arch-Type Front Axle 
Write for a free catalog on this low-cost, tandem drive motor grader, or Drop Down Transmission 
get the full story from any Allis-Chalmers industrial tractor dealer. Full Visibility 


ROLL- AWAY is an Allis- 
Chalmers trademark. 
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ALL ER) 


RACTOR DIVISION — MILWAUKEE 1, U. S. A. 
Other A-C Earth-Moving Equipment: 


Heavy-duty, diesel-powered motor graders — four sizes, up to 104 brake hp. 


Newest, Finest Crawler Tractor Line On Earth — four sizes, 11,250 to 41,000 Ib. . . . with 
matched Allied equipment for every purpose. 
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THREE CUTTER HEADS, used in planing mill, GANG SAW (seen from feeding end) cuts LUMBER is carried in units by crane to chain 


arranged to show how they shape drop sid- big cants into lumber of wanted thickness. transfer systems leading to rough dry sheds 
ing. Whirling at 3,250 r.p.m., they cut tongue, Multiple-biade saws quickly transform these or planing mills for further fabrication. Here 
groove and channel simultaneously. huge cants into many lumber items. lumber is entering the unstacker. 


GOOD LUMBER... through 
Efficiency in Manufacture 


ale 


When you are in the market for the “best conveyors, and more precise control equip- 
buy” in lumber, look to the producer who ment, Weyerhaeuser has been able to deliver 
can convert good logs into fine lumber most better lumber value to the consumer. qi 
efficiently. When you need good lumber, in a wide ' i 
On that test, one famous line of lumber selection of species and grades, see your ; 
products stands out above all others. It is the Weyerhaeuser 4-Square Lumber Dealer. t 
one branded .. . “Weyerhaeuser 4-Square”’. J : ; : ; 
If you could follow the flow of lumber __Orefeseris of advertisements defining the importon 
through a Weyerhaeuser mill, you would see i f 
a series of sawing, sorting, kiln-drying and 7 
finishing operations demonstrating mass 
production at its best. Slow and costly hand li / 


operations have been virtually eliminated. 
Belts, rollers and conveyors, rail cars, cranes 
and straddle buggies move the lumber along 
swiftly. An amazingly efficient arrangement 
of every type of saw, trimmer, surfacer, shaper 
and mechanical device for manufacturing 
lumber . .. many designed by Weyerhaeuser 
engineers ... get the maximum footage of 
good, usable lumber from every log. 
These great mills are ingenious in design 
and efficient in layout. And for every dollar 
invested in safer, more pleasant and efficient 


The Longview, Washington, Mills 


At mills located on the West Coast and Inland Empire, Weyerhaeuser 4-Square 
4 - Lumber is produced in a range of products from Douglas Fir, Idaho White Pine, 
plants; in finer, faster saws; more efficient Ponderosa Pine, West Coast Hemlock, Western Red Cedar and related species. 


Weyerhaeuser 4-Square Lumber and Services 


WEYERHAEUSER SALES COMPANY «© ST. PAUL 1, MINNESOTA 
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NEWS SECTION (Continued from page 620) 


sprinkler irrigation, and stated that large sums of money have been ex- 
pended for land leveling and conditioning equipment; also, that water 
has been secured, but without sprinkler equipment no benefit from 
these expenditures can be realized. 

He lauded the agricultural engineers, both those associated with gov- 
ernment and industry, for their part in the high degree of mechanization 
that has been achieved on America’s farms. Stambaugh believes that 
agriculture will get its fair share of future allotments of critical mate- 
rials if we are able to conserve enough of them, through research 
developments of new products and new methods that will help to re- 
duce the demand for them. He believes this is the important role agri- 
cultural engineers can play in the years ahead. 

It was reported at the meeting that the Section is giving considera- 
tion to an invitation from the District of Columbia Council of Engi- 
neers and Agricultural Societies to make application for membership on 
the Council. 

The next meeting of the Section is scheduled for Friday, November 
9, at 11:55 a.m., in Room 6962 of the South Agriculture Building. The 
speaker for the occasion will be the Hon. Knox T. Hutchinson, Assistant 
Secretary of Agriculture, who will speak on the function of machinery 
and equipment in meeting the production goals of agriculture. The 
chairman for the program will be Dr. Truman E. Hienton, head, farm 
electrification division, USDA. 


Chicago Section Urbana Meeting 


— Chicago Section members and guests paid a visit, October 1, to 
the agricultural engineering department of the University of Illinois 
at Urbana. The occasion was the annual field day and business meeting 
of the Section 

A tour of the department's field research facilities occupied the 
morning period. It included stops at the University dairy barns, plots 
for machinery research, bin site for crop conditioning research, and 
plots for runoff studies. 

Guests of the Section at a noon luncheon included Dean Rusk of the 
college of agriculture, Dean Everett and Associate Deans Pierce and 
Jordan of the engineering college, Dr. Howard, associate director of the 
agricultural experiment station, Stanley Madill, president of ASAE, four 
members of the agricultural engineering advisory committee, University 
of Illinois, staff members of the agricultural engineering department, 
and 26 members of the Illinois Student Branch of ASAE. 

Brief descriptions of the department's research in progress in 15 
different projects were presented in the afternoon session. 

New Section officers elected during the business meeting are: C. L. 
Hamilton, chairman; Howard C. Rutt, Fred A. Lyman, and L. G. Sam- 
sel, vice-chairmen; Lee H. Ford, secretary-treasurer; and John Wessman, 
L. W. Garver, and K. W. Snyder, nominating committee 


Engineering in Farm Safety Program 


ENGINEERING aspects of farm safety were re-emphasized in farm 
section sessions of the 39th National Safety Congress, October 8 to 
12. They were especially featured in the session on the general theme 
“Some Technical Problems of Farm Safety.” 

A. J. Schwantes (past president ASAE), head of the division of 
agricultural engineering, University of Minnesota, addressed the open- 
ing session on opportunities of the agricultural colleges to promote farm 
safety. He invited attention to a report indicating that farm safety 
includes “the safeguarding of farm people from all accidents to which 
they may be exposed.” He pointed out that the colleges have an oppor- 
tunity and responsibility for promoting farm safety through resident 
instruction and research as well as through their extension activities. 

S. P. Lyle (past-president ASAE), agricultural engineer, Extension 
Service, U.S. Department of Agriculture, presided at a session giving 
attention to ways and means of encouraging farmers to show a more 
active interest in safety for themselves and their families. 

Tractor Stability as a factor in safe tractor operation was discussed 
and demonstrated for Wayne H. Worthington, director of engineering 
research, John Deere Waterloo Tractor Works, by one of his assistants. 
Influences of slope, obstructions, wheel weights, attached loads, and 
height of hitch point on the tendency of a tractor to turn over, and 
simple operating methods of reducing these hazards, were demonstrated 
with models 

Other technical matters covered on the program included colors for 
hazard and safety markers, testing for safety, accident surveys, and 
accident liability of farmers 


Extension Committee Activity 


N A SESSION during the American Society of Agricultural Engineers’ 
annual meeting at Houston, Tex., in June, the Committee on Exten- 
sion considered a variety of suggestions for continuation and expansion 
of its activities. One suggestion favored some outstanding activity which 
would draw public attention to the Society and its service to agriculture 
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Several of those present suggested adoption of some symbol of 
ASAE approval for individual items of various types of visual aid 
extension material. The thought was that use of the symbol on or with 
the material would be authorized to show that it was judged to measure 
up to some predetermined standard of excellence as an extension aid. 

An exhibit during the Winter Meeting of the Society in Chicago 
was also suggested, as a means of making the Committee's activities 
better known to members who attend that meeting but not the Annual 
Meeting. It was mentioned that pictures of previous bulletin displays 
and award winners, or the actual winning exhibits and blue ribbons, 
might appropriately be exhibited at the Winter Meeting. 

Four textbooks were mentioned as already entered for display next 
year. It was brought out that, in the case of textbook exhibits, the 
Committee should have opportunity to preview the books before accept- 
ing them for exhibit. 

Additional emphasis on the suitcase size of exhibit popular with 
many extension men was suggested for committee consideration. 

In connection with a renewal of attention to promoting cooperation 
between industry and public service extension workers, it was proposed 
that a set of suggestions or patterns for successful cooperative promo- 
tion of new agricultural practices be developed. 

It was further proposed that the Committee's score sheet on educa- 
tional moving pictures be made available as a guide to public and pri- 
vate agencies planning new productions for use in extension programs. 

L. G. Samsel (J. I. Case Co.) who had served as chairman of the 
Extension Committee for the past several years, and had led it into a 
full program of constructive activity, retired as chairman at his own 
request at the end of the meeting. The new chairman is K. H. Hinch- 
cliff (University of Illinois) who will be assisted by T. E. Long 
(Portland Cement Assn.), as vice-chairman. 


PERSONALS OF ASAE MEMBERS 


Ryland Y. Bailey, a 1951 agricultural engineering graduate of Vir- 
ginia Polytechnic Institute, and presently a second lieutenant in the U.S. 
Air Force, recently began special study in meteorology at Massachusetts 
Institute of Technology at Cambridge. 


Wesley F. Buchele is on leave from the University of Arkansas, 
where he is assistant professor of agricultural engineering, to do grad- 
uate work in agricultural engineering at the Iowa State College under 
Prof. E. V. Collins. 


Earl Alfred Crouse, a 1951 graduate in agricultural engineering 
from University of Maryland, has accepted appointment as instructor 
and extension specialist in agricultural engineering at the University of 
Delaware, Newark. 

Julian M. Fore has resigned as the head of the education section in 
the agricultural engineering and processing section of the Tennessee 
Valley Authority, and is now promotional sales manager for the agri- 
cultural division of Aerovent Fan & Equipment, Inc., manufacturers of 
engineered crop-drying and ventilation equipment, Lansing, Mich. 

Richard E. Griffin resigned recently as engineer in the Utah State 
Engineer Office to accept employment with S/A Industrias Reunidas F. 
Matarazzo, Sao Paulo, Brazil, as irrigation engineer. The farm on which 
he is working is 9,000 acres in area with about 6,000 acres under cul- 
tivation and somewhat less under irrigation. The main crops in order 
of size are sugar cane, tomatoes, and coffee. The property includes a 
tomato canning factory, sugar refinery, citric acid plant, and an alcohol 
plant. 

Karl R. Klingelhofer has taken a new position in engineering work 
with the Illinois State Water Survey Division. He was formerly in agri- 
cultural engineering work with the U.S. Soil Conservation Service. 

Fred W. Knipe, who has been engaged in special work for the 
International Health Division of The Rockefeller Foundation on the 
Island of Sardinia for some years, has been assigned by the Foundation 
to a year of study in the United States, and is enrolled at Pennsylvania 
State College as a graduate student in agricultural engineering. At the 
end of his leave next summer he expects to return to the project in Italy. 

Stanley W. McBirney has been transferred from the Colorado 
A. & M. College, where he was in charge of the sugar beet develop- 
ment project of the U.S. Department of Agriculture, to the University of 
Missouri, Columbia, where he will head up a cooperative national weed 
machinery project between the USDA and the University of Missouri. 

Robert W’. Okey is engaged in irrigation engineering work with the 
U.S. Bureau of Reclamation at Toppenish, Wash. Previously he was a 
graduate student at Iowa State College. 


Wm. Vutz recently resigned as chief engineer of the New Idea 
Division Avco Mfg. Corp., to accept appointment as director of engi- 
neering of the Mount Vernon Implement Co., Stamford, Conn. 


Homer D. Witzel recently returned to the Midwest to accept a posi- 
tion as project engineer at the John Deere Harvester Works, East 
Moline, Ill. He was formerly factory manager, Harris Mfg. Co., Stock- 
ton, Calif. 
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“THIS HAS BEEN A 
PROFITABLE VISIT,” 


said Mr. Jenkins 


a customer, took a swing through our newly enlarged 
factory. “Naturally, I know you make bearings, our 
Company has been using them for years,’”’ he re- 
marked, as we showed him around, “But I never 
realized how many products other than bearings 
adapt themselves to your facilities . . . those intricate 
parts there, for instance . . . I can see you must main- 
tain a great many tools.’’ We allowed he was right as 
we showed him our tool cage that houses enough 
dies to make over 2000 different sized items for 
industry. 


: 

Not long ago Mr. Jenkins, aaa Z 1 he 
{ 
: 


As we headed back to the main office, Mr. Jenkins 
shot a sweeping glance over the shop machinery. 
“Well!” he exclaimed, “this has been an enlightening 
and profitable visit. I have a hunch you could make 
many of our component parts cheaper than we make 
them ourselves.’ We agreed, because we've been 
doing just that for many of the giants of American 
industry year after year. 


It might surprise YOU, too, to see how complete 
and versatile our equipment really is—to know how 
many ways it can serve you profitably. We would 
enjoy having you visit our plant... or in being asked 
to talk things over at your plant. Aetna Baill and 


Roller Bearing Company, 4600 Schubert Avenue, 
Chicago 39, Illinois. 
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AGRICULTURAL 
SPRAYING 


We have seen horses almost completely replaced by 
tractors throughout agriculture during the past few 
years. Based upon cost per acre or other unit of pro- 
duction, we all know it was necessary to do so. 

So it is with agricultural spraying. The cost per 
acre or unit is far less when spraying with the very 
simple and inexpensive low pressure rotary gear 
pumps rather than the old intricate and expensive 
high pressure piston pumps widely used by our grand- 
fathers. Today all American agriculture depends 
upon spraying at one or more times during the sea- 
son. The control of weeds, insects, plant and animal 
diseases must be maintained at all times. 


Make that control available everywhere by having 
equipment in stock which the average farmer can 
afford to buy . . . the same Oberdorfer Bronze 
Rotary Gear Pumps which the outstanding farmer 
insists on. Oberdorfer Pumps are available through- 
out the world. 


Dept. AE-5111, Agricultural Pump Div. 
Oberdorfer Foundries Inc., Syracuse, N. Y. 


NEW BOOKS 


SAE HanpBook (1951 edition). Cloth, 864 pages, 81 x 11 inches. 
Illustrated and indexed. Society of Automotive Engineers (29 W. 39th 
St., New York 18, N. Y.) 

Larger page size represents a major improvement over previous 
editions, providing increased legibility of illustrations and tables. Sub- 
ject matter is regrouped under general headings — the Society, ferrous 
metals, non-ferrous metals, non-metallic materials; threads, fasteners, 
and common parts; electrical equipment, power plant components and 
accessories; passenger cars, trucks, and busses, tractor and earthmoving 
equipment, marine equipment, miscellaneous, SAE designations, organ- 
izations referred to in SAE Handbook, index, and index to advertisers. 
New and revised specifications are indicated in their places in the com- 
plete table of contents. New material covers low-temperature proper- 
ties of ferrous metals, automotive rubber mats, temperatures for recom- 
mending gear lubricants, and several items under electrical, power 
plant, passenger car, and tractor headings. Revisions outnumber the new 
specifications and are found under all of the main subject headings. 
New and revised specifications in the section on tractor and earth- 
moving equipment cover spark arresters for internal-combustion engines, 
tractor and implement disk wheels, grader cutting edge, bulldozer cut- 
ting edge, industrial (track-type) tractor drawbars, rear power take-off 
and mounting face for industrial (track-type) tractors, and haulage and 
grader tires and off-highway rim classification. 


AGRICULTURAL MARKET Prices, by Warren C. Waite and Harry C. 
Trelogan. Second edition. Cloth, ix + 440 pages, 6x9 inches. Illus- 
trated and indexed. John Wiley and Sons, Inc. (440 Fourth Ave., 
New York 16, N. Y.) $5.25. 

This is an advanced text and reference dealing with the nature, 
causes, and extent of farm commodity price variations estimated to be 
of primary interest to the agricultural business man. From an engineer- 
ing viewpoint it reflects an experimenters preoccupation with the 
mechanism of prices rather than a production man’s drive for volume 
and quality of output at low unit cost, favorable to profitable busi- 
ness at low prices. While it does not pretend to deal with operating 
factors other than prices, it might have dealt more adequately with 
prices as a factor in demand and a guide to farm production objectives. 


Wat To Make witH Concrete. Cloth, 112 pages, 6% x94 
inches. Illustrated and indexed. Popular Mechanics Press (200 East 
Ontario St., Chicago 11, Ill.) $2.00. 

Covers general information, special projects, home-made power 
mixer and concrete block machine, projects for house and garden, 
concrete on the farm, and fifty tested short cuts. 


FARMING Macuinery, by A. B. Lees. Cloth, 220 pages, 6 x 9 inches. 
Illustrated and indexed. Faber and Faber, Ltd. (24 Russell Square, 
London, W.C. 1) 21 

A general reference rather than a specific text or instruction manual, 
this book discusses from a British viewpoint, trends, developments, 
values, and applications to a greater extent than maintenance or 
methods of operation. Chapters cover why and who, muscle or metal, 
British tractors, mounted implements, plough performance, seed and 
fertilizer distribution, manure handling, to exploit grass, haymaking, 
grain harvesting and drying, cultivations, root harvesting, safer crops by 
spraying, rain on tap, farm transport, less labor in milk production, 
mills — hammer or plate, electricity — modern slave, mechanical hedge 
cutting, mechanized poultry farming, maintenance, situations vacant, 
and conundrums of capital 


Som. TESTING FOR ENGINEERS, by T. William Lambe. Cloth, ring 
bound, ix + 165 pages, 814 x 11 inches. Illustrated and indexed. John 
Wiley and Sons, Inc. (440 Fourth Ave., New York 16, N. Y. London 
Chapman and Hall, Ltd.) $5.00. 

his is a text and reference on the subject covering specific grav- 
ity test, Atterberg limits and indices, grain size analysis, compaction 
test, permeability test, capillary head test, capillary permeability test, 
consolidation test, direct shear test on cohesionless soil, triaxial com- 
pression test on cohesionless soil, unconfined compression test, and 
direct shear test on cohesive soil. Nomenclature and symbols follow 
the ASAE recommendations for soil mechanics nomenclature. Appen- 
dices cover conversion factors, specific gravity of water, viscosity of 
water, proving rings, drawing of liquid limit device, and derivation of 
equations. 


PROCEEDINGS OF THE NATIONAL CONFERENCE ON INDUSTRIAL 
Hypravtics, 1950 (vol. IV). Paper, XX VII + 347 pages, 6 x 9 inches. 
Illustrated. National Conference on Industrial Hydraulics (Technology 
Center, Chicago 16, Ill.) $3.50. 

Complete text of all technical papers (20) presented at the sixth 
meeting, October, 1950, together with miscellaneous information on the 
Conference. The papers deal variously with design and control prob-* 
lems, operation and care, and operating experiences, in connection with 
such phenomena of fluid dynamics as flow characteristics, cavitation, 
liquid hammer, and surge relief; system components such as pumps, 
bubble trays, rotameters, accumulators, gates and valves, hose assem- 
blies and fittings, packings, and shock stops; and applications to auto- 
matic transmissions, aircraft, dredges, presses, sewage pumps, and tractors. 
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ATTIC 
BEDROOM 


In The Farm Home -—There’s Always 


ROOM FOR IMPROVEMENT 
With Douglas Fir Plywood 


COMPLETE 
ADDITION 


BUILT-IN 
FEATURES 


VeRSATILE Douglas fir plywood can be used to speed virtually every 
phase of farm “home improvement. Plywood remodeling jobs are 
neat and clean; the material is dry, involves less mess and waste 
than other materials. 


Waste attic space can be easily transformed into extra In the case of attic or basement remodeling, plywood paneling is 
living space with easy-to-apply fir plywood walls and quickly installed over studding to help turn cedieoninel space 
ceiling. The big panels won't split or chip while being into bright new bedrooms or ~ den. Mellow, light-stained plywood 


worked, won't crack or chip once in place. 


paneling can be used to refresh other rooms, too. It goes up easily, 
quickly over existing wall coverings to add low-cost distinction to 
living or work rooms. 

Used for wall and roof sheathing and subflooring, plywood speeds 
work in remodeling programs calling for addition of a new room or 
wing. Here slywood’s extra stre ngth pays big dividends in warmth, 
comfort yor stability. Large, light sheets cover large areas in mere 
minutes . . . reduce cutting, sawing and fitting time. Plywood sub- 
flooring, for example, can be laid in less than half the time re quired 
for other materials . . . with far less expensive waste. 

Built-ins, cabinet work and storage units are another “made for ply- 
wood” job. Plywood * base 4 with ‘ordinary tools . . . can be made to 
fit exactly built-in space and design requirements. Light, rigid panels 
simplify framing, can be finished in popular bright accent colors. 


Plywood subflooring and sheathing play a vital role 
in homes improved by addition. Plywood subfloors are 
firm, solid, draft-free. Plywood sheathing is test-proved 
twice as strong and rigid as other materials. 


AMERICA'S BUSIEST BUILDING MATERIAL 


FOR YOUR FILE: Three informative booklets: 

1. “Better Farm Buildings With Exterior Plywood" —contains sections on home 
remodeling, silos, grain bins, etc. 

2. “Picture-Pretty Attics"—remodeling ideas, how to install, finish plywood 
paneling. 

3. “Portfolio of Plywood Built-ins"—over 50 award-winning designs for 
space thrifty built-ins from national architectural contest. 


DOUGLAS FIR PLYWOOD ASSOCIATION (Good USA Only) 
Tacoma Building, Tacoma, Washington 
Please send free booklets checked below. 


Better Farm 
Buildings 


te eeeeeee 


Picture-Pretty 
Astles . sececesccccccece 


Plywood built-ins expand usable floor space by providing 
organized storage and eliminating space-wasteful con- 
ventional furniture. Space-saving plywood built-ins can 
be made any size or design . . . given any finish. 


Built-ins 
Portfolio 
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NEW BULLETINS 


Farm Electrification Research, Edison Electric Institute, (420 Lex- 
ington Ave., New York 17, N. Y.) $1.00. This is a revised report on 
special studies and research contributed to or conducted by electric 
operating companies from January, 1947, to December, 1950. In it the 

( Farm Section of the Institute brings up to date an earlier report pub- 
Ray i lished in December, 1949. It is a 50-page, 814 x 11-inch booklet giving 
brief information on 89 projects completed or in progress, on a variety 

of heat, light, power, and miscellaneous applications. 


the mines ASS 


Tos 
$0 


with the men) pan 


The Estimation of Extreme Flood Discharges by Statistical Methods, 
by A. D. Benham. Reprinted from the Proceedings (vol. 36, 1950) of 
the New Zealand Institution of Engineers (Wellington). A_ technical 
presentation of some statistical methods, supplemented by discussion 
by several other authorities. 

Wood Box Columns and Their Design, by B. Y. Kinzey, Jr. Bul- 

flexible letin of the Virginia Polytechnic Institute (Blacksburg) (July, 1951). 
shaft This is a somewhat more extensive treatment of the subject than the 


hhca~ . ‘ 
as previously noted reprint of a paper by the same author. 


veloped . - , , 
i oe Some General Considerations in the Natural Ventilation of Build- 


Crichton ings, by W. W. Candill, S. E. Crites, and E. G. Smith. Texas Engi- 
a. neering Experiment Station (College Station) Research Report No. 22 
town, Pa. (February, 1951). This report brings together in convenient form basic 
information on air movement in and around buildings, as a reference 
for architects and engineers. Emphasis is on facilitating air movement 
for summer comfort in the Southwest. 
Some Fundamental Plant-Soil-Water Relations in Watershed Man- 
agement, by Leon Lassen, Howard W. Lull, and Bernard Frank. Forest 
Service, U.S. Department of Agriculture, (Washington, D.C.) (July, 
1951). Deals with the soil as a storage reservoir, influence of vegeta- 
tion on retention storage opportunity, soil water movement and tem- 


TO ELIMINATE DANGER... of ex- : porary storage, and application to watershed management. 


: ; Annual Report — Research and Investigational Activities (College 
plosion or electric shock while of Agriculture, University of Georgia, Athens, for the fiscal year ending 


June 40, 1950). An 18-page section of agricultural engineering includes 


drilling in wet or gassy mine con- P brief reports on work on small abatoirs in Georgia, sweet potato de- 
Se ’ hydration, a corn silker, a corn cutter, drying cured pork, grain eleva- 
ditions. tors, factors affecting the design for an egg cooler, developing a peanut 
combine harvester, shade tobacco (cigar wrapper) curing studies, flue 

cured (bright) tobacco curing studies, field drying rates of standing 


TO SPEED PRODUCTION In use fig- ; corm, sweet potato storage study, blue lupine seed drying, a culvert- 


pipe grain and seed drier, grain storage facilities in Georgia, and 


ures prove that this flexible shaft supplemental irrigation. 
application has increased produc- Cotton Harvesting in the Southeast 


tion by more than 25%. (Continued from page 612) 
tion of such an expensive machine by the average Alabama 


: ase farmer. Hence, we were looking for a machine in a more 
To cuT costs The light weight suitable price range for the majority of our farmers. The re- 


and high speed of this unit make = sults were not altogether discouraging. During the two seasons 
. . of 1948 and 1949, many problems became apparent. First, it 
economical one-man operation was found that cottgn cannot be harvested mechanically un- 
: less plans are made for it in the spring. Land preparation, 
possible. plant spacing, cultivation, and defoliation have a decided 
effect upon the success of any mechanical harvester. Our suc- 


STOW CAN HELP SOLVE YOUR POWER cess with strippers has been neither spectacular nor discourag- 
TRANSMISSION PROBLEMS, TOO! ing. The grades of stripped cotton were quite low, ranging 


from strict good ordinary to low middling. 

This year we are making plans for a rather intensive 
Write today for catalog stripper-type harvester development program in Alabama. We 
uh sige eee have definite assurances for at least four experimental cotton 
BM Shafcing. strippers employing different principles. Our experiment sub- 
4 stations are cooperating with us in this program by providing 
the necessary facilities so that we will begin the harvest work 
about the middle of August in Southeast Alabama and follow 
the season through November as we move northward in the 
state to the Sand Mountain and Tennessee Valley substations. 
By combining our efforts with those of the South Carolina 
station, we hope to have a better picture of cotton-harvesting 

possibilities in the Southeast than we have at present. 

It is not my intention to say at this time where we are 
going in cotton harvesting in the Southeast. It may be pickers, 
or it may be strippers, or it may be some other device. What 
I would like to emphasize, however, is that it must be within 

MANUFACTURING CO. reach of the average southeastern farmer. In my opinion, the 
cost of a combine would not be prohibitive for a cotton har- 
39 Shear St. ; 
‘ vester. With a minimum wage-hour law of 75c in existence 
Binghamton, N. Y. and $1.00 per hr or more in the offing, we cannot very well 
maintain a competitive position picking cotton by hand. 
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How farm buildings can have sun heat only when it’s needed 


a You know the value of sunshine to keep farm buildings sash. 
oe warmer and drier in winter. But you don’t want sun 
heat in summer. 

This solar poultry house shows how you can bring in 
sunlight when you want it. See the shi idow lines. Notice 
how the roof overhang shades the windows from most of 
the summer sun, but lets sunshine stream through the 
windows in winter. This difference is possible because 
the sun is so much lower in the sky in winter. 

There are several rules to follow in planning a solar 


building: 
1. Use large windows, facing south, to flood the interior 
with warm sunshine in winter from sunrise to sunset. 
me 2. Insulate those windows with Thermopane* insulating 
glass. Thermopane helps keep buildings warmer and 


drier in winter. It reduces condensation on windows 
and thus helps keep down maintenance costs. 

Use a roof overhang. It should be designed to meet 
both requirements—summer shading and winter sun- 
lighting. We have developed a Sun Angle Calculator 
with which you can determine proper size of shading 
‘ devices for various latitudes. (Described at right) 
Thermopane is easily installed—in fixed or opening 


w 


Two Panes of Gloss 


Shermopane — 


Blanket of dry ow 
a ------ LOOK FOR THE NAME ON THE SEAL BETWEEN THE PANES 
>  Bondermetic (metat- 
to- gloss) Seal * keeps 
* ~~, oir dry ond clean 


“a 


mutates endow 
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It is sold by glass and building supply distribu- 


tors and dealers. 


Sun Angle Calculator — Libbey-Owens: 

Ford and Aeronautical Services, Inc., 
have together developed a device which ena- 
bles you to answer problems in sun control. 
It is simple to use— works for latitudes 24° to 
52° North—for walls facing any direction. You 
can figure depth of sun penetration into a 
building. Also estimate solar heat gain. Avail- 
able at $9.50. Since this is less than cost, be 
sure your letterhead stating your profession 
accompanies your order and check. 


FREE FOLDER 


“IMPROVED FARM 
BUILDING DAYLIGHTING” 


----------— 


I 
Libbey-Owens-Ford Glass Co. 1 
; 24111 Nicholas Bidg., Toledo 3, Ohio : 
1 Please send me: 1 

(Improved Farm Building Daylighting. 1 
(Information on your Sun Angle Calculator. ' 
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NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


Alcoa Irrigation Booklet. “Pipelines to Profit” is a 24-page bro- 
chure issued by the Aluminum Co. of America, Pittsburgh, Pa., to help 
farmers learn more about portable sprinkler irrigation — what it is, 
where it is being used, and how it may be used profitably on their 
farms. It is attractively printed and illustrated in color. Brief informa- 
tion is given on the use of sprinkler irrigation on pastures, truck and 
general farms, orchards and groves; water supply, pumping plant, field 
supply line and distribution line requirements; costs, layout, when and 


how much to irrigate, and care of equipment. The booklet closes with 


New Chain Belt Conveyor Chain. A new flat-top conveyor which 
flexes in two planes — both horizontally and vertically — and can curve 
around corners with a radius of as little as 6in with ease, is now 
being marketed by Chain Belt Co., Milwaukee, Wis., under the name, 
Rex FlexTop. Designed primarily for tip-free conveying of bottles, 
jars, packages or small parts, the biggest advantage of FlexTop is its 
elimination of transfer points in the conveyor system. It does away 
with the danger of containers being chipped, tripped or otherwise dam- 
aged as they transfer from one chain or one conveyor to another. A 
FlexTop conveyot can be driven from one power source, within limits 
of chain loading, eliminating the need for transmission parts at trans- 
fer points. Carbon or stainless steel crescent-shaped top plates are 
mounted on links which are connected by a specially designed universal 
joint. Top plates are induction welded to the chain links. The chain 
operates over special cut-tooth sprockets. It operates around horizontal 
idler disks of 14-in diameter at corners. Two disks are used at each 
corner, one for the carrying strand and one for the returning strand. 


a note that the planning of an efficient sprinkler irrigation system is an 
engineering job on which the farmer will find it profitable to secure 
sound advice from an engineer experienced in irrigation 


The speed at which the chain can be run is determined by the product 
being handled and by the length of the conveyor. The Company offers 
additional information on this new product in Bulletin 52-60. 
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Rex FlexTop Chain flexed in two planes 
. . . 

Lift-Type Taylor Disk Tiller. This is a 
heavy, rigid-frame implement for fast breaking 
in a wide variety of field and soil conditions, 
recently added to the line of implements of the 
Dearborn Motors Corp., Birmingham, Mich. 
The Taylor disk tiller is quickly attached to 
the Ford tractor by means of three hitch links 
and a stabilizer bracket and is lifted and low- 
ered by Ford tractor hydraulic touch control. 
The 10-in spacing of the four disks mounted on 
a strong, rigid frame fits this tiller for a wide 
range of jobs. It also meets the tillage needs 


Courtesy of A. 8. Forquhor ‘Qubele 


Whether powering a 2-man orchard sprayer such as this 
A. B. Farquhar unit, or supplying climate- and weather-proof 
power for pickup balers, combines, vegetable harvesters (to 
name but a few) . . . Wisconsin V-type Air-Cooled Engines pro- 
vide a constructive contribution to better farming by providing 
the most adaptable and generally satisfactory power to fit both 
the job and the equipment. 


As every farm equipment engineer knows: V-type design pro- 
vides a more compact, dependable power package for easier 
instaliation in restricted space. V-type design also contributes 
to steadier, smoother running with a minimum of vibration. And 
since these V-type engines use a shorter crankshaft and require 
less material, they weigh less than comparable straight-in-line 
engines. Combine these advantages with climate-proof, air- 
cooling, tapered roller bearings at both ends of the crankshaft 
and an OUTSIDE magneto with impulse coupling and the power 
plant equals the dependability of the fine equipment it powers. 


Write for “Power Magic” . . . also covering the 4-cycle single- 
cylinder and 2-cylinder models, 3 to 15 hp. 


Lift-type Taylor disk tiller engineered for use 
with the Ford tractor 


of mulch farming. High frame clearance min- 
imizes “trashing up’ and adapts it to turning 
under cover crops. On summer fallow work, 
the tiller can be set to work shallow for weed 
control at stepped-up tractor speeds. The 
tiller’s large earth-moving capacity adapts it to 
building terraces or filling gullies. Another 
feature is a rear wheel designed to act as a 
rudder by means of a steering link, assisting 
the tiller to follow the tractor and give more 
uniform width of cut. Operating depth is con- 
trolled by the Ford tractor’s hydraulic mech- 
anism, or may be (Continued on page 632) 
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TODAY’S FORD TRACTOR 


Fron the beginning, the name “Ford” 
has identified a company that under- 
stands the needs and wants of farmers. 
To millions of farmers, the Ford name 
recalls the cars and trucks that could 
“get through”—and Ford-built tractors 
that took away much of the drudgery 
of farming. 


With the mass production of the 
Model T Ford came new and better 
farm markets—bringing a practical 
way to carry farm youth to a better 
education—and opening new vistas and 
opportunities for the entire farm family. 


The Ford name means the millions 
of dollars that went into research for 
crops convertible into industrial prod- 
ucts and for ways of converting them. 


What the Ford Name means 
to those who feed America! 


But many farmers regard the tractor, 
prime source of farm power, as a still 
larger Ford service to agriculture. 


For the Fordson Tractor that came 
on the market in 1917 was the world’s 
first mass-produced, really low-priced 
tractor. Fordsons went to the farms 
over half a million strong —powerful 
proof that they met basic needs. 


The name “Ford” on a tractor today 
means engineering experience, manu- 
facturing skill, and volume production 
resources that few machines in any 
field command. These account for 
the Ford Tractor’s high quality, fine 
performance, high resale value and 
leadership in low price. 


DEARBORN MOTORS CORPORATION - Birmingham, Michigan 


National Marketing Organization for the Ford Tractor 
and Dearborn Farm Equipment 
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NEWS FROM ADVERTISERS 


(Continued from page 630) 


controlled by a land-wheel attachment sold separately. Leveling of the 
tiller is accomplished by means of the tractor leveling crank. 
° ° ° 

Concrete Farm Structures Booklets. Portland Cement Association 
(33 W. Grand Ave., Chicago 10, Ill.) has recently issued two new 
booklets on farm use of concrete. “Building Concrete Farm Structures” 
is a manual of recommended practices on building with concrete masonry 
and making quality concrete. “Construction Details for Concrete Farm 
Structures’ embodies drawings which can be traced directly into plans. 
It includes details for windows, doors, lintels, cornices, piers, and 
pilasters, control joints, ventilator openings, footing, floors, and paving. 
Copies of the first booklet and individual unbound detail sheets from 
the second are available to engineers, draftsmen, and students, on re- 
quest. Copies of the bound book of details are available to drafting 
and engineering department heads and to teachers of college classes in 
farm buildings. 
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Flat Spray Nozzles (for 
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Stow Flexible Shafting Engineering Data. Stow Manufacturing Co., 
has issued this Bulletin 515 as an aid in considering flexible shafting 
for power transmission and remote controls in the early stages of design 
of new products. It shows typical applications and gives engineering 
data, including tables for calculating torque and deflection, integral 
design connections, and applications of standard power drive shafts to 
solve power transmission problems where it is impracticable to re- 
design the equipment. Available to design engineers on request to Stow 
Mfg. Co., 39 Shear St., Binghamton, N. Y. 
. . . 

International Nickel Brlletin. “Engineering Properties and Applica- 
tions of Ni-Resist’ is a 36-page bulletin describing eight types of 
austenitic nickel alloy cast irons. Applications and comparative service 
data in many industrial fields are presented as to its utility in with- 
standing corrosion, heat, wear and low temperature. High or low- 
controlled expansion, magnetic or non-magnetic properties and resistance 
to thermal shock add variety to its usefulness. Text, graphs, photos and 
tables related properties to nearly 400 combinations of conditions. Inter- 
national Nickel, Dept. EZ, New York 5, N. Y. 


Steel Serves the Nation. United States Steel 
Corp. tells the story of its fifty years of serv- 
ice in a commemorative book of 227 9 x 12- 
inch pages of narrative and illustration. In 
picturing the development and progress of this 
one company the book inevitably brings to- 
gether much of the history of the whole in- 
dustry for the period. Chapters cover origin 
and formation, growing with America, two 
World Wars, research for progress and secu- 
rity, the human element, public relations, raw 
materials for iron and steel, making iron and 
steel, structural steel and plates, sheet and 
strip steel, steel for railroads, wire and wire 
products, pipes and tubes, steel and cement in 
construction, fabricating services, world-wide 
service, and department stores for steel. The 
book should prove a valuable historical refer- 
ence on the steel industry as a whole, and on 
the United States Steel Corp. and its sub- 
sidiaries in particular. 


Dearborn Bush and Bog Harrow. Dearborn 
Motors Corp., Birmingham, Mich., has added 
to its line a new bush and bog harrow built 
with ample strength to slash through tough, 
tall surface growth and heavy trash. The main 
frame is a 4-in square steel bar with disk 
supports welded to it. Weight on each of 
eight cutout blades is 95 lb which enables it 
to slash down pasture brush and rank cover 
crops. It is useful in chopping stalks and 
stubble of last year's crops to speed land 
preparation. Available in three disk sizes — 
20-in, 22-in, and 24-in—the harrow weighs 


RII 
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Dearborn bush and bog harrow 


from 744 to 840 lb according to the size disk 
selected. The disks are cross-rolled, high- 
carbon steel, heat-treated for strength and re- 
sistance to wear. Extra-heavy-duty bearings are 
of cast white iron. The harrow is quickly at- 
tached to the Ford tractor and is controlled by 
the Ford tractor hydraulic mechanism. The top 
link bracket assembly is adjustable for lower- 
ing of center disks in relation to outer disks, 
which permits up to 314 in deeper penetration 
for center disks. The disk angle can be set at 
18 or 24 deg to suit working conditions. 
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FARM 


INSTIT u TB 


REYNOLE Ds 
P. 0. Box No. 1800 


Kentucky 


NSTITUTE DISPLAY COACH CARRIES 
ATION TO THE FARMERS ! 


Lowisville 1, 


REYNOLDS FARM I 
FARM BUILDING EDUC 


® 


program of Reynolds 


pit of aluminum farm 
a motor coach. On 


An important feature 

Farm Institute is 4 

puilding products, 

the road continuously, pleted the 
Thousands of county 


itinerary outlined on the map below. 
a other agricultural leaders — 


agents, vo-ag teachers an 
together with many more thousands of farmers —— have seen 
a authoritative aiscussions on the 


the display and hear 


s of aluminum jn modern farming. 


penefit 

One side of the coach interior displays alumin 
products with emphasis on the visual teaching of proper 
application. On the other side are models of pole 
construction and of aluminum re-roof ing and re-siding 

on conventional puildings- Working arawings of newly devele 
oped "adaptor plans" are distributed free, with other 


informative literature. 
her col= 


schools, land grant and ot 


In exhibitions at vo-ag 
leges, county agent meetings anda various farm organization 
e of aluminum's heat reflectivity 
more 


rofit-valu 
cooler cattle, 


was widely recognized. More milk from 

weight on cooler hogs, more income where poultry is pro- 
tected from excess heaters these were summer benefits cited, 
in addition to fuel savings in winter. The virtual elim- 
jnation of maintenance with rustproof aluminum was 

also emphasized. 


olds Farm Institute Display Coach will continue itS 


n States this fall. 


The Reyn 

travels — pound for the Northeaster 

The Institute's representatives will be in touch with farm 
leaders to coordinate its itinerary, so far as possible, 


with meetings already planned. 


REYNOLDS FARM INSTITUTE 


Itinerary ° e Pp 
y ’ x 
f the Dis ay Coach, Jul 1950 to August 1951 
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APPLICANTS FOR ASAE MEMBERSHIP 

The persons listed below have applied for admission to membership, 
or for transfer of membership grade, in the American Society of Agricul- 
tural Engineers. Members of the Society who wish to commend or object 
to any of these applicants, should write the Secretary of the Seciety at 
once. If there are no objections, and if confidential statements furnished 


by their references are satisfactory, these applicants will be voted on by 
the Council after December 15, 1951. 


ABELE, RicHarp D.—2nd Lt., U.S. Army. (Mail) RR 1, Adamsville, 
Ohio 


ALeGre, ARMANDO C.—Chief agr. engr., La Antillana, Havana, Cuba 


ARDEN, ALPHONSO W.—Irrigation engr., W. R. Ames Co., San Fran- 
cisco, Calif 


Baiur, James C. N.—Chiet dev. engr., North of Scotland Hydro 
Electric Board, Edinburgh, Scotland 


Buatia, I. L.—Asst. mechanical engr., Central Tractor Organization, 
New Delhi, India 


Boon_u, JoHN—Irrigation engr., Royal Irrigation Dept., Bangkok, 
Thailand 


Burnsipe, Braptey A.—Product ener., American Lumber & Treating 
Co., Chicago, Il 


Carson, Eart W.— Agr. engr., Public Service Co. of No. IIL, Lacon, 
Ill. 


Cook, Alpert W—Agr. engr., Appalachian Electric Power Co., Roa- 
noke, Va 


pe ALMeDIA LeMr, HuGo—Prof. of agr. machinery, University of Sao 
Paulo, Piracicaba, Brazil, S. A. 


E1tason, Kay E—Owner, Kay Eliason—Farm Drainage, Jefferson, Ia 


E..iott, GorpoN R.—Gen. sales mgr., Wisconsin Tractor & Equipment 
Co., Fond du Lac, Wis 


Fink, Mit troN—Rural sales dir., Metropolitan Edison Co., Reading, Pa 
Foss, Rosert A.—Trainee, Caterpillar Tractor Co., Peoria, Ill 


GoopNIGHT, Harroip W.—Automotive ener., The Standard Oil Co., 
Cleveland, Ohio 


Hart, James W.—Dist. agr. engr., Appalachian Electric Power Co., 
Roanoke, Va 


—e 


Our 25th Year 


Harper, JOHN M.—Mer., E. W. Tarry & Co., Ltd., Bulawayo, Southern 
Rhodesia, Africa 

HILDEBRAND, THOMAS F.—American Gas & Elec. Service Corp., New 
York, N. Y. 

HINKLE, CHarLes N.—Graduate asst., agr. eng. dept., Michigan State 
College, East Lansing, Mich. 


Iyer, C. §.—Tractor engr., Govt. of Madhyapradesh, Nagpur, India 


Jar, Everett C.—Agr. engr., Soil Conservation Service, USDA, Ber 
keley, Calif 


KIMBROUGH, EMMETT A., Jr.—Inst. in agr. eng., Mississippi State Col 


leze, State College, Miss 
KrieGer, Joseph C.—Trainee, Allis-Chalmers Mig. Co., Indianapolis, 
Ind 


MANKU, J. S.—Asst. engr. in agr. eng. dept., Indian Agr. Res. Institute, 
New Delhi, India 


Netres, Maurice—Director of research, Borg-Warner Central Research 
Laboratory, Bellwood, II! 


NorDLINGER, ErNest W’.—Asst. editor, Food Processing, Chicago, II 
Parzer, Nem H.—Farmer, RR 1, Cardington, Ohio 


RotH, Lawrence O.—Instructor in agricultural engineering, Oklahoma 
A. & M. College, Stillwater, Okla 


SoutTHeR, WiuiamM H.—Mer., Sunnyside Concrete Pipe Co., Sunnyside, 
Wash. 


Srivastava, RamM N.—Reclamation asst., Soil Conservation Dept., DVC, 
Hazaribagh, Bihar, India 


Grassland Farming Meeting 


HE annual meeting of the Joint Committee on Grassland Farming, 

on which ASAE is represented as one of the cooperating organiza- 
tions, will be held at the La Salle Hotel, Chicago, on November 28. A 
distinguished list of speakers will discuss a variety of subjects, including 
grassland farming in its national aspects, a common sense meat pro 
gram with grassland farming, grass silage preservatives, the 1952 Inter 
national Grassland Congress, fitteen years’ work with grass-animal- 
agriculture, milk from grass, grassland farming in the South, and 
Wisconsin's pasture program. Copies of the program for this meeting 
may be had upon request to the secretary of the Committee, Z. W 
Craine, Norwich, N. Y 


MILSCO MANUFACTURING COMPANY 


2758 N. 33rd ST... MILWAUKEE 10, WISCONSIN 
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TOOLS THAT HELP 
— 
PROMOTE BETTER FARMING 


pe es 
x Seg ie ee # Sas oe 
Ae, Be ee 


—— 
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ROLL-OVER PLOW 


FOR CONTOUR PLOWING...TURNS ALL 
FURROWS UPHILL, NO DEAD FURROWS 


There are many soil-saving advantages in plowing headlands. 
with the Massey-Harris Roll-Over Plow. On hillsides, 
all furrows can be turned uphill. This retards water 
run-off and reduces erosion. There are no dead furrows 
to form unwanted ditches, to invite field gullies. It is 
the practical plow to use in contour or strip farming. 


The Roll-Over Plow is just one of many Massey- 
Harris tools designed to help you promote soil con- 
servation. Today, we realize that soil conservation is 
one of our most urgent problems. 

Saving our land is a job for all . . . for those of 
The Massey-Harris Roll-Over Plow is also a time- | us who make farm machinery . . . for you who advise 
saver. When you come to the end of the field, just farmers . . . for those who actually farm and till the 
turn around and start back on the furrow you just soil. The Massey-Harris Company, Quality Avenue, 
made. You don’t waste time and fuel crossing wide Racine, Wisconsin. 


sey Nottis 


. 
EVERY AGRICULTURAL ENGINEER HAS a STAKE IN SOL 


CONSERVATION 
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NEW BULLETINS 


Drying Forage by Forced Ventilation, by Roy B. Davis, Jr., Leonard 
G. Schoenleber, and Lowell E. Campbell. Farmers’ Bulletin No. 2028, 
U.S. Department of Agriculture, (Washington, D.C.) Presents con- 
siderations including weather hazards; advantages, disadvantages, and 
limitations of forced air drying; hay-drier systems; operation and man- 
agement of the drier; and efficiency of harvesting. 

Welded Wire Fabric for Farm Use. Design Manual No. FC-40, 
Wire Reinforcement Institute, Inc., (Washington, D.C.) Covers use in 
reinforcing concrete, dairy and cattle structures, feeding floors, paved 
yards, hog houses, water tanks, poultry applications, silos, grain storage, 
construction of houses, septic tanks, pump houses, soil conservation 
structures, concrete dams, irrigation ditches and canals, manure pits and 
shelters, livestock shade panels, and related information 


Interchangeable Orifice 
Tips .. . flat spray, cone 
spray, and disc-type cone 
spray. Full range of sizes 
for every spraying need. 


Do you have complete information on Spraying 
Systems TeeJet Spray Nozzles and accessories? 
TeeJet Spray Nozzles are built in every type and 
capacity for farm spraying. Related Products in- 
clude strainers, connectors, and valves for better 
operation of spray booms and portable sprayers. 
Bulletin 58 gives all details...sent free on request. 


SPRAYING SYSTEMS CO. 


Engineers and Manufacturers 
3226 RANDOLPH STREET e BELLWOOD, ILLINOIS 


FARMERS ARE USING 


Farmers’ experience of more than a quar- 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne! 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’’ and ‘Positions Wanted’’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


Nore: In this bulletin the following listings still current and 
previously reported are not repeated in detail; for further information 


see the issue of AGRICULTURAL ENGINEERING indicated: 


Positions OpeN: JULY—0-301-529, AUGUST—0-320-533. SEP- 
TEMBER—0- 340-539, 353-540, 354-541, 355-542, 356-543. OCTOBER 
—0-401-544, 396-545. 


PosITIONS WANTED: 
263-65. 
331-72, 
398-79. 


MAY—W-253-54, 276-56, JUNE—W-232-60, 
AUGUST—W-310-69, 315-70, 292-71. SEPTEMBER—W- 
333-73, 334-74. OCTOBER—W-383-76, 4375-77, 391-78, 


NEW POSITIONS OPEN 


ELECTRIFICATION ADVISORS (2), for electric cooperatives in 
Iowa. Work with educational agencies, dealers, electricians, and farmers 
to encourage proper installation, use, and maintenance of farm wiring 
and electrical equipment. Training in agricultural engineering, practical 
experience in rural electrification and farm background desirable. Good 
character references required. Excellent opportunity. Age, under 45. 
Salary open. 0-436-546 


NEW POSITIONS WANTED 


DESIGN, development, or research in power and machinery with 
manufacturer, preferably in Midwest or New England. Interested in 
opening with opportunity for some field work and for construction of 
prototype equipment. Mechanical engineering training in England and 
some farm background. Apprentice, mechanic, and assistant experi- 
mental officer in turn over 7-yr period at National Physical Laboratory, 
Teddington, England. Design engineer with steel company in Illinois 
1947-48. Since 1948 mechanical engineer with U.S.D.I., Alaska Native 
Service, on mechanical installations in public buildings. Single. Age 28. 
No disability. Available on 6-week notice. Salary $4800. W-419-80 


Monmansucu i 
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OFESSIONAL 


FRANK J. ZINK ASSOCIATE 
Agricultural Engineers 
Earl D. Anderson 
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Frank J. Zink 
Wendell C. Dean 


Development - Design - Research - Markets - Public Relations 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 


WATERPROOF 
SISAL- REINFORCED 
PROTECTIVE PAPERS 


ter century with SISALKRAFT, and 
recently with SISALATION Reflective 


Insulation, proves that these tough, air- 
tight, waterproof papers are dependable in 
doing many farm jobs better, at low cost. 


NATIONALLY ADVERTISED: More than 


FOR GRASS and CORN TEMPORARY 

SILOS, HAYSTACK COVERS, MA- 

CHINERY COVERS, BUILDINGS and 
many other farm uses 


66 million ads in Farm Papers in 1951 


THE SISALKRAFT CO. 


Dept. AE-11, 205 W. Wacker Dr., Chicago 6, III. 
New York 17, N. Y. @ San Francisco 5, Calif. 


AGRICULTURAL ENGINEERING for November 1951 
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Over forty years of 
Bearing research and - 
creative engi.veering ap 

agmbine to offer you 
assured performance 


in your plant and os 
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NEW DEPARTURE + DIVISION OF Genera MOTGRS * BRISTOL, CONNECTICUT 
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EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


How Ariens licks dirt-and-moisture 
problem in Tillivator tine units 


HE Ariens Tillivator is designed to culti- 

vate multiple-row crops. It has a set of 
rapidly revolving tines which pulverize the soil 
between plants. Since the Tillivator is used in 
muck, peat or mineral soil, Ariens designers 
knew that highly developed seals would have 
to be used to keep fine abrasive dirt and mois- 
ture out of the bearings in the tine units. To 
insure concentricity of shafts and housings, 
thus making seals more effective, Ariens 
engineers specified Timken” tapered roller 
bearings for the tine units. 


SS eS 
BSc (I Sn ine) 
Sumer 


il 


a + Saetons ett Because Timken bearings take both radial 
“WN pid: Za and thrust loads, shafts are held in proper align- 
arth 


ment, with minimum deflection and end-play. 


With Timken bearings, three of the biggest 
design problems facing implement engineers 


‘se are solved at once—(1) dirt, (2) combination 
wee. = loads, and (3) ease of operation. Implement 


users are assured of longer implement life, 
less chance of breakdown on the job, less- 
frequent lubrication, higher towing speeds. 
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Timken bearing application on drive shaft (top) and tine shaft 
(bottom) of Ariens Tillivator, another implement in which the 
agricultural engineer has solved three of his biggest design problems 
by using Timken bearings. 


Tine shaft application shows how Timken bearings make highly 
developed seals more effective. On drive shaft, Timken bearing cones 
are mounted with a tight fit on sprocket quills, while bearing cups 
are mounted with a tight fit in their respective adapters. 


For more information, write for your copy 
of “Tapered Roller Bearing Practiceon Current 
Farm Machinery Applications’. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


= Roller 
/~ BEARING 
EQUIPPED 


The farmer's assurance 
of better design > 
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NOT JUST A BALL (~) NOT JUST A ROLLER <> THE TIMKEN TAPERED ROLLER ¢—> BEARING TAKES RADIAL 4) AND THRUST —.;7)— LOADS OR ANY COMBINATION -§)- 
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